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. PREFACE* 


Separation of the facts and laws qf Nature into departmetits 
forT:he^con\enjence of study, has been one of the chief con- 
ditions of scientific progress It is tnie that such separation is 
.made fo»our conyenience and does not exist in iJature. Yej^ 
it has been the means of revealing the unity of Nature, the 
•jonnection of facts, the harmony of laws : analysis has been 
the necessary preliminary to an int^ligent synthesis. No 
further apology need be offered for the separation of Logic, in 
the present vokme, from all other studies, and especially from 
Psychology and Metaphysics, with greatef vigour than has been 
usual in logical treatises ; carrying out the plan that elsewhere 
has always proved advant^eous. 

Tlie instructed reader will easily see that I have been chiefly 
indebted to Milfs System of Lo^c^ Professor Baines Logicy Dr. 
Venn’s EmpH'icaf Logicy and Dr. Keyne’s Formal Logic. What- 
ever is due to other authors l*as been acknowledged as occasion 
arose. In every case I have tried to make the property con- 
veyed my own : an excuse for theft that must seem odd* to a 
lawyer, but is well recognised in the courts of literature. 

For tlje comprehensive study of contemporary opinion on 
YiOgic, several books besides the above-mentioned ar5 needed: 
especially Mr. Bradley’s Principles of Logic, Mr. Alfred Sidg- 
wick’s Prq^ess of Argumeniy and Mr. Bosanquet’s Logic: or the 
Morphology of Knowledge. The last author’s Essentials of 
Logic is expressly intended to popularise his views. Mr. Hob- 
house's Theory of Knowledge, an original and valuable freatise, 
did not come into iiiy hands until this book was finished (now ^ 
sonfe tkne ago) : else, probably, I should often have referred 
to it. l^ose who, not fearing Geynan, desire to see a sample 
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of the present state ^ of iogic in ' the empire, may be t^ferred 
to Professor Sigwarf s Logic^ recently translated. ^Ueberweg’s^ 
System of Logic^ and History of Logu%l Doctrines^ is invaluable^ 
ip its historical passages. ' , 

I owe a< great deal to Mr. Alfred Sfdg'wick, Mr. Thomas 
Whittaker, andfPpfessor C. M. Thompson, who have been 
at pains to advise me upon portions of the ^S. and proofs. 
Most of the chapters, however, no one but myself has seen ; . 
# so that whatever errors the critic may find must occur in those 
unGponsored chapters ; and it is, therefore, needless to say 
which they are. 

CARVETH READ. 

t LoNDOr, May 1898. 


PREFACE TO THE SECOND EDITION 


The alterations made in ihisjsdition ?re numerous; but most 
of them amount only to the excision of a redundant word or 
sentence, or some small addition to clear up the meaning or 
guard against misunderstanding. The most important changes 
will be found in c. ii. § 2 ; c. vii. § 4 ; c. ix. § 5 ; c. xiv. § 2 ; 
c, XV. § 5 ; c. xvi. § 4-5 ; c. xviii. §. 3; c. xix. § 3. 

Some of these improvements are due to the advice of friendly 
reviewers, a few of them even to the comments^ of reviewers 
who were friends in disguise ; others were privately suggested 
to me by Prof. Sully, and the rest by my own conscience. 


October 19, 1901. 


C. R. 



E^IRATA 


Page viii, line for • cjategoremetric ” read categorematic/’ and for 
• “ syncategorenffetric ’* “ syncategorematic.” 

„ 4, line “ How go we know ” read “ May it*not be/* 

„ *11, „ read 

jf 'I?* i» 36, “innuendos” innuendoes.” 

* )» 34» >» o,^r “ autonomasia ” rW “ antonomasia.” 

1% 40 > )) 1 6, “ denotation ” “ corTnotation.” 

,, 40, ,, 17, iSyfer “ that denotatiojyi is ” read “its denoted qualitjps 

• % are.” 

, , 4^-, , , H Pfor ‘ ' purgatory ** read “ Py rgatory. ** 

»> 49» j» 15;/^^ “un-wise “ not-wise.’* 

»i 53» •») 25i/^^/‘niost”r^ad?“Most.” 

»f 69, ^ nol~A ” ** B is not both A and nq^-A** 

}} 69# i> * ** not A ” “ not- A.” 

' i'l 76, ,, 26,/^?/- “ predicate ” predication.” 

)i 80^ „ I 9 ,>'' “ § 4 ” “ § 6.” 

}» 80, ,, 34, for “ § 4 ; since S ” read*' §i6 ; since S.*^ 

, , 83, ,, 2q, for “ overtend ” read “ obvcrtend.” 

^11 85, „ 2% for “ § 4 ” “ § 6.” 

' 87, ,, 3, for “ alleging ” “ allcdging.” 

,, 87, ,, IT ^ after the first " Some'^ insert 

,, 87, ,, 19, after the frst “ Some ” inset t “ .S'.*’ 

,, 89, ,, li, for “ aij: ^ ” tead “ n is B." 

„ .89, „ 36,>^“§4”r^S^“§6.” ^ 

n 9 o> >i ** opposition ” “ Opposition. 

„ 105, „ i,>r“§4” w^“§6.’l 

1} ¥>7i » 27, “ do so between them ” read “ overlap upon it” 

»i *o 7 > »> Middle.” 

,, 108, ,, 25, ay?^r “ suggestive ** ^/// , instead of\ 
n n8, „ 25 ,>r“E” 7 Y«^“?V.” 

„ 120, ,, 32, after “ A. A. A.” insert “ E. A. E.,” and for “ involves ” 
read “ involve.” 

„ I2I, „ 4, >^“A EO’V^a^/*‘E AO.” 

,, 124, „ 2%^ for “i P ” read"\^ P.” 

>» 145* >» Slyf’^ “ Celarent *’ ” Barbara.” 

* >> I 53 > *»> l^f^^ Hypothetical ” read “ Hypotheticals.” 

*„ 186, „ 7, “situtation” “ situation.” 

If 189, ,, 33 for “chap. xii. § i ” read “ chap, xiii, § 2.” 

207, ,, 24, after “cause** insert “or (rather) an indispensable con- 
• dition.” 

„ 250, „ II, after “ established ” insert “ as a cause.” 

,, 283, ,, 8, before “ unexplajped ” insert “ the.” 

,, 287, ,, 16, j^r‘‘ Hire ** Hence.*’ 
f> 287, „ 36, “ he ” read “ the.” 

, , 291, , , I %for ‘ ‘ deductions ** read “ inductions. ” 

,, 321, ,, 14, for ** Canines ” read “ canines.” 

ff * 34lf If "tiifor “ corrected ” read “ collected.” 

»» 347>^ >f Zhfo^ absoftioti ” read “ absorption.’* 
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CHAPTER I 

INTRODUCTORY 

§ I. Logic is tjje science ^hat explains what# conditions 
must be fulidlled in •order that a proposition may be proved, 
if it admits of proof. Not, indeed, every such proposition ; for 
as to those that declare the equality or inequality of numbers 
or other Ynagnitudes, to explain the conditions of their proof 
bek)ngs to Mathematics: they are said to be quantitatm. 
Buiir as to all oth^r propositions, called qualitative^ li^e most 
of those that we meet with in conversation, in literature, in 
politics, and even in the scjpnces that are not treated mathe> 
maticaUy (say. Botany and Psychology); propositions that 
merely tell us that something happeps (as that salt dissolves in 
water\ w that something has a Certain property (as that the 
east wind is haneftd)^ or that something is related to a class of 
things (as that Englishmen are^ good sailors): as to these, it 
belongs to Logic to show how we may judge whether they are 
true, or false, or doubtful. When propositions are expressed 
with the universality and definiteness that belongs to scientific 
^8tatpments,1they€ire called laws; and laws, so far as tk^ey are 
not laws of quantity, are tested by the principles of Logic, if 
they at all admit of proof. 

But it is plain that the process of proving cannot go on for 
ever ; something must be taken for granted ; and this is usually 
considered to be the case with those highest laws that* are 
called ^ axioms ’ or * first principles,’ of which we can only say 
that we know of no exceptions to them, that we cannot help 
believing them, and that tlyy^are indispensable to «cience and 
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to consistent thoi^ht^ Logic/ then, may briefly^defined as 
^he scien ce of pr oof Vithresgect to gua litative laws !ind progo- 
sitions, except those that are axioms^ic^ 

§ 2. Proof may be of different decjrefes or stages of com- 
pleteness. Absolute proof ^ould rd^uire that a yropositibn 
should be shown to agree with all experience and with the 
systematic explanation of experience, to be a necessary part 
of an all-embracing and self-consistent philosophy or theory of 
, the universe ; but as np one hitherto has been able tr frame 
such a philosophy, we must at present put up wiih something 
less than absolute proof. Logic, assuming certain principles 
to be true of experience, or at least to be condkions of con- 
sistent discourse, distinguishes the kinds of propositions that 
can be shown to agree with these principles, and explains by 
what means the agreement can best be exhibited. These 
principles will be found in chaps, vi., ix., xiii., xiv. To bring a 
proposition or an argument under them, or to show th^ it 
agrees with them, te logical proof. 

The extent to which proof is requisite, again, depends upon 
circumstances ; whether our aim be general truth for.its own 
sake, or merely to comparp a proppsition with our own convic- 
tions, or to satisfy the doubts of a friend. , If A aad B are 
conversing, and A asserts that some white races have straight 
black hair^ and B doubts thi^ but is willing to grant that some 
races with straight black hair are white^ A may perhaps prove 
his point to the satisfaction of B by showing that these two pro- 
positions are intrinsically the same, as only differing in the order 
of the jrords. This is called proof by Immediate inferenejf, or 
by equivalence of meaning. ^ 

Again, if B is ready to admit that the Basques and Finns 
are white races, and also that they have straight bflick hair, then 
when A puts these two propositions tojgether thus — 

• The Basques and Finns have straight black hair ; 

The^Basques and Finns are white ^ces ; 

Therefore, some white races have straight black ihaiw— 
the truth of the last proposition ft not likely to be disputed an? 
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longer. ' ^nd this is called proof Medial* Inference : that is 
to say, a c^nnefttion between ‘ sofne white •races * and * styiight 
blftck hair’ ift supposed not to be directly perceivable, but to be 
discovered by finding tliat*both are connected in a certain wav 
w«th, * Basjques and Finns.* 

If, however, B does not grant tliat the Basques* or the Finns 
are a w^ite race, or that they have straight black hair, and A 
tries to prove these propositions, his difficulties greatly increase 
and 4a^y become insuperable. He must collect ethnological 
evidence, and convince B of its sufficiency ; and if his friend 
be of a sceptical turn of mind, o; desire a reputation (pr ingenuity 
rather than /or good.sense, the conclusion that some tBhite races 
have straight black hair may be indefinitely postponed? In 
fact, to foflow out this illustration would be altogeftier unsuit- 
able to ftn introductory chapter ; we h^d better turn to a 
sijppler case. 

guppose that A*holds in his hand a piece of yellc^v metal, 
which he asserts to be copper, and that B doubts this, perhaps 
suggesting that it is really gold. Then A may propose to dip 
it in vipegar ; and we will suppose B to agree that, if it then 
turns green, it is copper and not gold. On trying this experi- 
ment metal does turn green*; so that we may put A’s 
argument in this way : — 

Whatever yellow metal turffs green in vinegar is copper ; 

This yellow metal turns green in vinegar ; 

TJurefore^ this yellow metal is copper, ^ * 

Now, however, it may occur to B that the liquid in which the 
metal was dippe/1 was not vinegar, or not pure vine^r, and 
** that the greenness was due to the impurity. A must thereupon 
show by some means that the vinegar was pure ; and then his 
argument wifi be that, since nothing but the vinegar came in 
contact with the metal, the greenness was due to the vinegar ; 
or, in other words, that contact with that vinegar was the cpuse 
of the metal turning green. ^ 

SdlL op second thoughts, B may suspect that he had 
formerly conceded too mupb^ he may reflect tha[| although it 
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had often been sRpowp that c6pper turned green fh Vinegar, 
whilst gold did not, V^t the same might not alwa]^ happen. 
How do we know,? he might ask, thaj jpst at 'this moment, a&id 
' perhaps always for the future gold turr^p, dnd will turn greerrin 
vinegar* whilst copper does pot and hever will again ? A yAW 
probably reply that this is to doubt the uniformity of causation : 
Jhe may hope that B is not serious : he nfay point out to his 
friend that in every action of his life he takes such uniformity 
for granted. But he wil^ be obliged to admit that, whatfvrer he 
may say to induce his friend to assent to the principYe of Nature's 
uniformity, diis arguments will «not amount to logical proof, 
because every argument in some way assumes that principle. 
He has come, in fact, to the limits of Logic. Just as the mathe- 
matician does not try to prove that * two magnitudes equal to 
the same third are equal to one another,' so the Logician (as 
such) does not attempt to prove the uniformity of causation 
and the other principles of his science. ♦ e 

§ 3* Two departments of Logic are usually recognised, De- 
duction and Induction ; that is, tp describe them briefly, pro^f 
fro m principles , a nd proof from facts . Classification is some- 
times made a third department ; sometimes its topics are dis- 
tributed amongst those of’ the former tyro. .In the •present 
manual the order adopted is. Deduction in chaps, ii. to xiii, ; 
Induction in chaps, xiii. to xx. ; and lastly, Classification. But 
such divisions do not represent fundamentally distinct and 
opposed aspects of Hhe science. For although, in discussing 
any question with an opponent who makes admissions, it may 
be poselble to combat his views with merely deductive argu- ^ 
ments based upon his admissions; yet in any question of 
general truth, Induction and Deduction are mutually dependent 
and imply one another. 

This may be seen in one of the abo<7e examples. A argues 
that* a certain metal is copper, because every metal is copper 
that tumsT green when dipped in vinegar. So far his proof 
5 ppeals to a general proposition, and is deductive. * Bift if B 
asjis how he knows the general proposition to be true, A alleges 



mTRCJbUCTORy 5 

experitnerils or facts ; and this fs incjjictiire evidence. De- 
duction th^n depends on Induction. Butf when B asks, again, 
h^w any nunfber of pa^ experiments can prove a general pro- 
pdfeition, which mus! bf good for the future as well as for the • 
pAst, A inyokes the unif^mity ofjcausation ; that is, he^ppeals 
to a principle, and that again is deductive proot. Induction 
then depends upon t) eduction. 

We may put it in this way ; Deduction depends on Induc- 
tion, SLgeneral propositions are only known to us through the 
facts : InduStiop depends on Deduction, because one fact can 
never prove anotljer, except $o far as what is tru# of the one 
is true of the other and of any other of the same Mnd ; and 
because, ^ exhibit this resemblance of the facts, it must be 
stated in a general proposition. 

§ ijf 'f he use of Logic is often disputed : those who have 
net studied it, often feel confident of their ability to do without 
it f those who hs^re studied it, are sometimes disgusted with 
what they consider to be its superficial analysis of the grounds 
of evidence, or needless tech]}icality in the discussion of details 
As to •those who, not having studied Logic, yet despise it, 
there will be time enough to discusg its utility with them, when 
they kflow somsthigg about it ; aifd as for those who, having 
studied it, turn away in disgust, whether they are justified 
every man must judge for himself, when he has attained to 
equal proficiency in the subject. Meanwhile, the following 
considerations may be offered as inducen^ents to persevere in 
the study : 

V) Logic st^es, and partly explains and appliesf^ certain 
abstract principles which all other sciences take for granted ; 
namely, the^ioms above mentioned. 

(d) By exercising the student in the apprehension of these 
truths, and in the application of them to particular proposi- 
tions, it educates the power of abstract thought. For* this 
reason Logic is the best propaedeutic to Philosophy,«that is, to 
Meta{>hySics and speculative Ethics, 

(c) Every science, wh^ Veil expounded, is a model of 
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method, and a discipline In dose and consecutivi thinking. 
This«merit Logic ou^ht to possess in a high de^ee. * 

(d) As the science of proof, Lpgi 9 gives aif account *'of 
' the general nature of evidence dedyctiVe and inductive,* as 
applied*" in the physical and /ocial sdences and in^the affairs 
of life. Observe; the general nature of such evidence. It 
would be absurd of the Logician to pretend to instmct the 
Chemist, Economist and Merchant, as to the special character ^ 
of the evidence requisite in their several spheres of judgment. 
Still, by investigating the general conditions qf pfroof, he sets 
every man ^ipon his guard agaii^^t insufficient evidence. 

Of codrse. Logic does not, in the first place, leach us to 
reasdn. We learn to reason, as we learn to walk and talk, 
by the natural growth of our powers, with some assistance 
from friends and Q,eighbours. But, to be frank, ffiw of us 
walk, talk or reason remarkably well ; and, as to reasoni]^g, 
Logic certainly quickens our sense of bad reasoning, both 
in others and in ourselves. It helps us to avoid being misled 
by others, and to correct our own mistMces. A man who 
reasons deliberately, manages it better after studying^ Logic 
than he could before — if he tries to, if he has not a perverse 
liking for sophistry, and if he has the sense, to know when 
formalities are out of place. There are some mental qualities 
that a man can only get from His father and mother. 

{e) One application of the science of proof deserves special 
mention : I mean, j:o that department of Rhetoric that has 
been the most developed, relating to persuasion by means of 
oratory^ Jeader-writing, or pamphleteering. It is Usually |aid 
that Logic is useful to convince the judgment, not to persuade 
the will : but one way of persuading the will is to convince the 
judgment that a certain course is advantageous ; knd although 
this is not always the readiest way, it js the most honourable, 
andc leads to the most enduring results. Logic, in fact, is the 
backbone, of Rhetoric. 

Now, it is in view of these last four uses of Logic«(^, #, if, e) 
that it may be treated as an Art. < As a Science, it explains the 
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relation! If truths to one ano^hef, especi%lly to certain first 
principles < as an Art, it regards- Truth a» an end desirec^ and 
points out spme^^of the means of attaining it; namely, to 
proceed by a regular* nfethod, to test any proposition by. 
the principles of Lo^iSf and to distrust whatever caonot be 
made ^consistent with thTem. It does , not give any one 
originality and fertility of invention; but it enables us to 
check our inferences, revise our conclusions, and chasteft 
the yj^aries of ambitious speculation. On account of this 
corrective Unction, Logic is sometilnes called a Regulative 
Science. * ^ 

(/) Finally, Lofic is at least a refined mental exergise. And 
it needs no telescopes, microscopes, retorts or scalpels; no 
observatofies, laboratories, or museums : it is, thertfore, cheap 
and convenient. Moreover, it is of old and honourable 
(^scent; a man studies Logic in very good company. It 
is^the warp upon which nearly the whole web oi ancient, 
mediaeval and modern philosophy has t^een woven; and is 
therefore manifestly indispensable to a liberal education. 

§ 5.^ The relation of Logicf to other sciences may be indicated 
thus : 

(a) J^ogic is regarded by Spencff as co-ordinate with Mathe- 
matics, both being*Abstract Sciences — that is, sciences of the 
relations in which things stand to one another, whatever the 
particular things may be that are so related; and this view 
seems to me to be, on the whole, just — subject, howevep, to 
a qualification that will appear presently. 

• Mathematic^ treats of the relations of all sorts of things 
considered as quantities, namely, as equal to, or gt'eater or 
less than, one another. Things may be quantitatively equal 
or unequaf in degree, as in comparing the temperature of 
bodies; or in duration; or in spatial magnitude, as with 
lines, superficies, solids; or in number. And it is assumed 
that the equality or inequality of things that cannot be directly 
compared, may be proved indirectly on the assumption tnat 
' things equal to the same thing are equal/ etc. 
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Logic also trea^ of the r^ations of all sorts bP thingSi 
but not as to their ^hantity. It considers {i} thaU one thing 
may be like or unlike another in certain attributes, as that 
a shark is in many ways like a ray, kncf in many ways unlike 
a star-fish : (ii) that attributes co-exist* dr coinhere (or not) ip 
the same subject, a% the ha^ng seVeral rows of teeth and a 
backbone prolonged into the upper lobe of the tail coinhere 
in a shark : and (iii) that one event follows another (or is the 
effect of it), as that the placing of iron in water causes^t to 
rust. The relations of likeness and of coinherence are most 
prominent in the department of Classification ; foi* it is by 
resemblance of coinhering attributes that tlfings form classes : 
the Illation of succession, in the mode of causation, is the 
chief subject of the department of Induction. It is usual 
to group together these relations of attributes and rf)f order 
in time, and call them qualitative, in order to contrast them 
with the /quantitative which belong to Matheipatics. And it is 
assumed that qualitative relations of things, when they cannot 
be directly perceived, may be proved indirectly by assuming 
the axiom of the Syllogism (chap. !x.) and the law of Causation 
(chap. xiv.). 

So far, then. Logic anft Mathematics appear to ^e co- 
ordinate and distinct sciences. But we *shal) see hereafter 
that the satisfactory treatment of that special order of events 
in time which constitutes Causation, requires a combination of 
Logic with Mathematics. On tne other hand. Logic may be 
said to be in some re^spects ‘ prior to ’ or ‘ above ' Mathematics 
as usually treated. For the Mathematics assumei, that ope 
magnitu6re must be either equal or unequal to another, abd 
that it cannot be both equal and unequal to it, and thus 
take for granted the principles of Contradiction attd Excluded 
Middle ; but the statement and elucidation of these principles 
is left to Logic (chap. vi.). The Mathematics also classify and 
define magnitudes, as (in Geometry) triangles, squares, cubes, 
spheres; lout the principles of classification and definition 
remain for Logic to discuss. 
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(d) ^s^to the concrete Seieifbes, suck as Astronomy, 
Chemistry,* Zoology, Politics — Logic (as ifell as Mathematics) 
is •implied itt thefh all for all the propositions of which they 
consist involve causation, co-existence, and class-likeness. 
Logic is therefore said to be prior to them or abovcf them : 
meaning; by * prior ’ not that it should be studied earlier, for 
that is pot a good plan ; meaning by * above ’ not in dignity, 
for' distinctions of dignity amongst liberal studies are absurd. 
But it^ a philosophical idiom to call the abstract * prior to/ 
or * higher nh^p,* the concrete (see Porphyry’s Tree, chap, 
xxii, § 8)*; and Logic is mo^e abstract than Asjpronomy or 
Politics. ]^iloso^y may thank that idiom for many*a foolish 
notion. • 

(c) But,1is we have seen. Logic does not investigafe the truth, 
trustworthiness, or validity of its own Qfinciples; nor does 
^J^thematics : this task belongs to Metaphysics, the criticism 
of Jcnowledge andu beliefs. • 

Logic assumes, for example, that things are what to a careful 
scrutiny they seem to be; that animals, trees, mountains, 
planet^ are bodies with various attributes, existing in space 
and changing in time; and that certain principles, such as 
Contradiction ^nd Causation, are# true of things and events. 
But Metaphysicians have raised many plausible objections to 
these assumptions. It has beed urged that natural objects do 
not really exist on their own account, but only in dependence 
on some mind that contemplates them, ^d that even space 
and time are only our way of perceiving things ; or, again, that 
although tltings do really exist on their own account, i^is in an 
* entirely different way from that in which we know them. As 
to the principle of Contradiction — that if an object has an 
attribute, it*cannot at the same time and in the same way 
be without it if an^ animal is conscious, it is false that it 
is not conscious) — it has been contended that the speciouaness 
of this principle is only due to the narrowness of oui^minds, or 
even lo the poverty of language, which cannot make the fine 
distinctions that exist in Nature. And as to Causation, it is 
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sometimes doubted ^whether* events always havl ‘physical 
causes; and it is \>hen suggested that, granting * they have 
physical causes, yet these are such as we caif neither perce^e 
nor conceive ; belonging not to tfce ortier of Nature as ^e 
know it, but to the secret inwardness and reality of Nature, 
to the wells* and reservoirs of power, not to the spray of 
the fountain that glitters in our eyes-*-* occult cayses,* in 
*short. Now these doubts and surmises are metaphysical 
spectres which it remains for Metaphysics to lay.^-Logic 
has no direct concern with them (although, <f£ course, meta- 
physical dj/scussion is usually^ expected to be logical), but 
keeps thfft plain path of plain beliefs, Jevel wi^ the com- 
prehension of plain men. Metaphysics, as examining the 
grounds of Logic itself, is sometimes regarded as ^the higher 
Logic.' , * 

(d) The relation of Logic to Psychology will be discussedjn 

the next section. • ^ 

(e) As a Regulative Science, pointing out the conditions of 
true inference (within its own sphere). Logic is co-ordinate 
with (i) Ethics, considered as assigning the condit^ns of 
right conduct, and with ^ii) Esthetics, considered as deter- 
mining the principles of criticism and good taste. • 

§ 6. Three principal schools of Logicians are commonly 
recognised : Nominalist, ConCeptualist, and Materialist, who 
differ as to what it is that Logic really treats of : the Nomi- 
nllists say, * of language ’ ; the Conceptualists, * of thought ' ; 
the Materialists, *of relations of fact.’ To illustrate these 
position let us take authors who, if some of theln are mw 
neglected, have the merit of stating their contrasted views with 
a distinctness that later refinements tend to obscure. 

(a) Whately, a well-known Nominalist, regards^Logic as the 
Science and Art of Reasoniitg, but at the same time as 
** entirely conversant about language ” ; that is to say, it is the 
business jff Logic to discover those modes of statement which 
shall ensure the cogency of an argument, no matter what may be 
the subject under discussion. Titus, All fish art cold-bloodtd^ .% 
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some coldblooded things are y?x>4.*thfs is abound inference by the 
mere nianher of expression ; and equally sdund i^the inference, 
Ml fish are war blooded some warm-blooded things are fish. 
The latter propositfbn^ may be false, but it follows ; and * 
(according to this doctrine) Logic is only concerned vrith the 
consis^jent use of words : tlie truth or falsity of tKe proposition 
itself is*a question fbr Zoology. 

\fi) Hamilton, our best-known Conceptualist, regards Logic 
as the^cience of the “formal laws of thought,” and “of 
thought as^thgught,” that is, without regard to the matter 
thought about. Just as Wha^ly regards Logic a^ concerned 
merely with cogent /orms of statement, so Hamiltoa treats it 
as concerned merely with the necessary relations of thcnight. 
This docfrine is called Conceptualism, because tRe simplest 
element *of thought is the Concept; thatjs, an abstract idea, 
^ch as is signified by the word man^ planet^ colour^ virtue ; 
ngt a representalive or generic image, but the thought of all 
attributes common to any class of things. Men, planets, 
colours, virtuous actions or characters, have, severally, some- 
thing jn common on account of which they bear these general 
names ; and the thought of what they have in common, as the 
ground of these names, is a ConcepkT To affirm or deny one con- 
cept of another, ^sSome men are virtuous^ No man is perfectly 
virtuous^ is to form a Judgment, corresponding to the Proposition 
of which the other schools of Logic discourse. Conceptualism, 
then, investigates the conditions of consistent judgments. • 

To distinguish Logic from Psychology is most important in 
cennectioil with Conceptualism. Concepts and Judgments 
being mental acts, or products of mental activity, it is often 
thought that Logic must be a department of Psychology. It 
is recognisRd, of course, that Psychology deals with much 
more than Logic does, with sensation, pleasure and pain, 
emotion, volition ; but in the region of the intellect, especially 
in its most deliberate and elaborate processes, namely, con- 
ception, • judgment, and reasoning, it is supposed ^at Logic 
and Psychology occupy same common ground. In fac^ 
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however, the two tciences Have little in common except a few 
general terms, and e^en these they employ in diffei^nt senses. 
It is usual to point out that Psychology tries t© explain fhe 
subjective processes of conception, judgment and reasoning 
(say, according to the Laws ^of Association) and to^ give their 
natural history ; but that Logic is wholly concerned the 
results of such processes, with concepts, judgments and 
reasonings, and merely with the validity of the results, that' is, 
with their truth or consistency ; whilst Psychology ha 5 jjothing 
to do with their validity, but only with their c^usdfe. Besides, 
the logical judgment is (in Fprmal Logic at least) quite a 
different ^hing from the psychological: th^*latter involves feel- 
ing dnd belief, whereas the former is merely a given relation 
of concepts. .S' is P : that is a model logical judgment; there 
can be no question pf believing it ; but it is logically valid if 
M is P and S is M. If, again, belief has any place in Logic, 
it depedds upon evidence ; whereas, in Psychology beliet is 
shown to depend* upon causes which may have evidentiary 
value or may not ; for Psycholog:y explains quite impartially 
the growth of scientific insight and the growth of prejudice. 

(c) Mill, Bain, and Venn are the chief Materialist logicians; 
and to guard against the error of confounding, Materialism in 
Logic with the ontological doctrine that nothing exists but 
Matter, it may suffice to rembmber that in Metaphysics all 
these philosophers are Idealists. Materialism in Logic consists 
in* regarding propq,sitions as affirming or denying relations 
((f- § 5) between matters-of-fact ; in treating the first principles 
of Conts^diction and Causation as true of things so Tar as ttfey 
are known to us, and not merely as conditions or tendencies of 
thought ; and, indeed, in taking these principles as conditions 
of right thinking, because they seem to hold good*of Nature. 

To these differences of opinion it will be necessary to recur 
in the next chapter (§ 4) ; but here I may observe that it is 
easy to eyggerate their importance in mere Logic. There is 
really little at issue between schools of logicians as such, and 
as far as their doctrines run parallel : it is on the metaphysical 
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grounds of their study, or as to4ts*scop^ arid comprehension, 
that they ISnd a battle-field. ^ for the present wosk, it 
geherally prcsceecfi uppf tlje third, or^^terialist doctrine. If 
Deduction and Indudtipp are regarded as mutually dependent 
parts of oije science, unittng the ^discipline of consistSnt dis- 
course, with the method of investigating laws of physical 
phenomena, the Materialist doctrine, that the principles of 
Logic are founded on fact, seems to be the most natural way 
of thirj^ng. But if the unity of Deduction and Induction is 
not disputed by the other schools, the Materialist may regard 
them as allies exhibiting in fcheir own way the sa^ie body of 
truths. The Nomina-list may certainly claim that hi^ doctrine 
is indispensable : consistently cogent forms of statement are 
necessary 1)oth to the Conceptualist and to the jftaterialist ; 
neither Che relations of thought nor tbpse of fact can be 
aarested or presented without the aid of language or some 
equivalent systems of signs. The Conceptualist may drge that 
the Nominalist^s forms of statement and argument exist for the 
sake of their meaning, namely, judgments and reasonings; 
and that the Materialist's laws of Nature are only judgments 
founded upon our conceptions of ^Nature; that the truth of 
observations aud experiments depends upon our powers of 
perception ; that perception is inseparable from understanding, 
and that a system of Induction* may be constructed upon the 
axiom of Causation, regarded as a principle of Reason, just 
as well as by considering it as a law of Nature, and upon much 
the same lines. The Materialist, admitting all this, may say 
th^t the otfler schools have not hitherto been eager to {^cognise 
the unity of Deduction and Induction or to investigate the 
conditions of trustworthy experiments and observations within 
the limits of human understanding ; that thought is itself a 
sort of fact, as complex in its structure, as profound in its 
relations, as subtle in its changes as any other fact, and there- 
fore at least as hard to know ; that to turn away frqm the full 
reality oS thought in perception, and to confine Logic to 
artificially limited concepts, ft to abandon the effort to push 
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method to the utmost^ and \o ^et as near truth a^ possible; 
and i:hat as to Caus^Kion being a principle of Reason rather 
than of Nature, the distinction escapes his aj^prehension, since 
Nature seems to be that to which our private minds turn upon 
questions of Causation for correction and instruction ; so that 
if he does ndt call Nature the Universal Reason, it is because 
he loves severity of style. 



CHAPTER II 

GENERAL ANALYSIS OF PROPOSITIONS 

§ I. Sine*? Logic discusses the proof or disproof, or* (briefly; 
the testing of propositions, we must begin by explaining their 
nature. A' proposition, then, may first "be described in the 
language of grammar as a sentence indicative ; and it is usually 
e^ressed in the present tense. 

It is true that other kinds of sentences, optative, imperative, 
interrogative, exclamatory, if they express cr imply an asser- 
tion, are not beyond the view of Logic ; but before treating, 
such sciences, Logic, for greater precision, reduces them to 
their equivalent sentences indicative. Thus, I wish it were 
summer^m^y be understood to mean, The coming of summer is 
an object of my desire. Thou shalt not kill may be interpreted 
as Murderers are in danger of the judgment. Interrogatories, 
when used in argument, if their form is affirmative, have 
negative force, and affirmative force if their form is negati^ae. 
Thus, Do hypocrites love virtue f anticipates the answer, JVb, 
Ane not traitors the vilest of mankinds anticipates the^answer, 
Yes. So that the logical form of these sentences is, Hypocrites 
are not lovers of virtue ; Traitors are the vilest of mankind. 
Impersonal propositions, such as It rains ^ are easily rendered 
into logical forms of equivalent meaning, thus : Rain is falling; 
or, if this be tautology, The clouds are raining, Exclamatjons 
may seem capricious, but are often part of the argument. 
Shade* Chatham I usually means Chatham^ heing\ware of 
our Present foreign Ooliev. ismtuck distrusted. It is. in fact, an 
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appeal to authority, ^ithoift the inconvenience of stating what 
exactly it is that th6 authority declares. * 

§ 2. But even sentences indicadv^ may not* be expressed 
in the way most convenient to lo^cijfhs. Salt dissolves in 
water^is a plain enough statemeift for ordinary, purposes; 
but the logician prefers to have it thus : Salt is sqfuble in 
water. For he says that a proposition is analys^ble into 
three elements : (i) a Subject (as Salt) about which something ^ 
is asserted or denied; ^(2) a Predicate (as soluble jp water) 
which is asserted or denied of the Subject, 'and (3) the 
Copula (/4 or are^ or is not qc are not\ die sign of relation 
between* the Subject and Predicate. Tjie Subject and Pre- 
dic^e are called the Terms of the proposition : and the Copula 
may be failed the sign of predication, using the verb ‘to 
predicate’ indefinitely for either ‘to affirm’ or ‘to deny.’ 
Thus 5 is P means the term P is given as related in some wy 
to the ferm S, We may, therefore, further define a Proposition 
as ‘a sentence in^hich one term is predicated of another.’ 

In such a proposition as Sal^ dissolves^ the copula (js) is 
contained in the predicate, and, besides the subject, only 
one element is exhibited^: it is therefore said to be secundi 
adjacentis. When all three parts are exhibited, as in« Salt is 
soluble^ the proposition is said to be tertii adjacentis. 

For the ordinary purposes df Logic, in predicating attributes 
of a class, the copula /x, or is not^ sufficiently represents the 
relation of subject %nd predicate ; but when it is desirable to 
realise fully the nature of the relation involved, it may be better 
to use ajfnore explicit form. Instead of saying Salt— is — solifile^ 
we may say Solubility — coinheres with— the nature of salty or 
The putting of salt in water— is a cause of— its dissolving: thus 
expanding the copula into a full expression of th% relation we 
have in view, whether coinherence or pausation. 

§•3. The sentences of ordinary discourse are, indeed, for 
the mos^art, longer and more complicated than the logical 
form of propositions; it is in order to prove them, •or lo use 
them in the proof of other propofitions, that they are in Logic 
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reduced as nearly as possible«to^such^ simple but explicit 
expressions* as the above adjacenfis), A Comp Q^urid 

Proposition, ^ducible tp two or more simple . ones., js sud to 
Se^xp onibk . • ^ ^ 

" *rhe me^is by which sefitpcesare compounded may be seen 
analysed in any book of grammar. One of the* commonest 
forms is the copuKitive, such as SaU is both savoury and 
wholesome^ equivalent to two simple propositions : Salt is 
savoury ; ^It is wholesome. Pure water is neither sapid nor 
odorous^ equivalent to Water is not sapid; Water is not 
odorous. Or, again^ Tobacco isjnjurious^ but notwl^pn used in 
moderation^ «quivalen,t to Much tobacco is injurious ; a little is 
not, (The word but, however, sometimes needs a third pro- 
position to^ bring out its meaning, as in this caie : Other 
nations change, but not the Chinese-j^m assertion of 
sisperiority.) 

Another form of Exponible is the Exceptive, asf Klad- 
deradatsch is published daily, except on week-days, equivalent to 
Kladderadatsch is published ^n Sunday ; it is not published 
any other day. Still another Exponible is the "Exclusive, as 
Only men use fire, equivalent to Menjare users of fire ; No other 
animals are, Fvxcejjtive and exclusive sentences are, however*, 
equivalent forms ; for we may say, Kladderadatsch is published 
only on Sunday ; and No animah use fire, except men. 

There are other compound sentences that are not exponible, 
since, though they contain two or more, verbal clauses, tfie 
construction shows that these are inseparable. Thus, If cats 
ar% ^scarce, hice are plentiful, contains two verbal claujjes ; but 
if cats are scarce is conditional, not indicative ; and mice are 
plentiful is subject to the condition that cats are scarce. Hence 
the whole sentence is called a Conditional Proposition. For 
the various forms of Conditional Propositions see chap. v. § 4. 

But, in fact, to find the logical force of recognised 
grammatical forms is the least of a logician’s difficulties in 
bringing the discourses of men to a plain issue. Metaphors, 
epigrams, innueiidc^ an<i oiber figures of speech present far 
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greater obstacles to lucid reduction whether for approval or 
refutation. No rulfcs can be given for finding ^erybody's 
meaning. The poets have their own lyay of expwsssing them- 
selves ; sophists, too, have their own And the point often 
lies in '^hat is unexpressed. Thus,^ ‘‘barbarous natpns malae, 
the civilised write history,'* means that civilised nations, do not 
make history, which none is so brazen as 5 i)enly to assort. Or 
again, “ Alcibiades is dead, but X is still with us.” The whole 
meaning of this ‘ Exponible ' is that X would be the lesser loss 
to society. Even an epithet or a suffix may inf|)l^ a propo- 
sition : T/{*s personage may me^ X is a pretentious nobody. 

How sShall we consider such illusive prgdicationa except by 
cultivating our literary perceptions? The obtuse man who 
misses th^ meaning of an epigram may escape some pain ; but 
‘ the higher pain ' i^good for him. At any rate, to disentangle 
the compound propositions, and to expand the abbreviatioa^s 
of literafiure and conversation, is a useful logical exercise. Aj;id 
if it seem a laborious task thus to reduce to its logical elements 
a long argument in a speech or treatise, it should be abserved 
that, as a rule, in a long discourse only a few sentence^ are of 
principal importance to the reasoning, the rest being explana- 
tory or illustrative digression, and that a close scrutiny these 
cardinal sentences will frequently dispense us from giving much 
attention to the rest. 

§ 4. But now, returning to the definition of a Proposition 
giVen in § 2, that^it is ‘a sentence in which one term is 
predicated of another,’ we must consider what is the impoijt 
of ^such^ ,predication. For the definition, as it stsPbds, sertns 
to be purely Nominalist. Is a proposition nothing more than * 
a certain synthesis of words; or, is it meant to correspond 
with something further, a synthesis of ideas, or 'a relation of 
facts ? ^ 

Conceptualist logicians, who speak of judgments instead 
of proportions, of course define the judgment in their own 
language. According to Hamilton, it is “ a recognition ef the 
relation of congruence or confii^tion in which two concepts 
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Stand to each other.” To lighten the sentence, I have omitted 
one or two Qualifications (Hamilton’s LeciUres on LogiCy xiii.). 
“Thus,” be goes on, “if we compare the thoughts watery 
irony and rustingy we fin(^ them congruent, and connect them 
into a single thought, th\x^\ water jousts iron — in that <&se we 
form a iudgment.” When a judgment is expressed in words, 
he says, it is called a*proposition. 

There seems at first to be a merely verbal difference upon 
this point between the three Schools (chap i. § 6) ; for 
Whately begins by describing a proposition as “ a judgment 
expressed* in words,” though b® prefers to defini^ it as “a 
sentence indicative.”. Mill, again, defines it as “ a portion oi 
discourse in which a predicate is affirmed or denied df c 
subject.” {Logicy Book I., chap. iv. § i.) Bflt furthei 
differences come to light when Whately^ observes that his 
definition “relates entirely to the words,” and when Mill 
gogs on to inquire into the import of propositions. (Book I., 
chap, v.) • 

Mill finds three classes of propositions : (a) those in which 
one prpper name is predicated of another; and of these 
Hobbes’s Nominalist definition is ^adequate, namely, that a 
proposition assets or denies that the predicate is a name for 
the same thing as the subject, as Tu/fy is Cicero, 

(b) Propositions in which the predicate means a part (or 
the whole) of what the subject means, as Horses are animalsy 
Man is a rational animal. These are Verbal Propositions 
(see below : chap. v. § 6), and their import consists in 
affirming cs* denying a coincidence between the i®eanings 
^ of names, as The meaning of ‘ animaV is part of tJu meaning 
of*^ horse\ 

But (c) tHfere are also Real Propositions, whose predicates 
do not mean the same ar tlf^^lfdBjfets, and whose import 
^ consists in affirming or denying one of five different kinds 
of matter of fact: (i) That the subject exists, or <^s not; 
as if 4 ¥e ,say Tbe Uson existSy The great auk is exnnct, (a) 
Co>existence, as Man is montal; that is, the being subject io 
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certain objects men, ‘ (3) Succession, as The milit(&y precedes 
the industrial regime, (4) Causation (a particular kind of 
• Succession), as Water rusts iron, •Resemblance, as The 
colour )of this gera?iium is like that of^i soldier^ s coat ^ fix A- B, 

On comparing this list of real predications with \he list 
^of logical relations given above (chap. 1 § 5^1), it .will be 
seen that the two differ only in this, that I have there omitted 
simple Existence. In fact nothing simply exists, unrelated 
either in Nature or in knowledge. Still, suqh a* proposition 
as The bisen exists may, no dqjibt, be used in Logic (subject 
to interpi^etation) for the sake of custom or for, the sake of 
bre^hty. 

Into thh question of the Import of Propositiofts it would 
be unsuitable to er^tex further. This controversy really turns 
upon a difference of opinion as to the scope of Logic aQ 4 
the foitndations of knowledge. Mill waa dissatisfied w^th 
the ** congruity ** «of concepts as the basis of a judgment 
Clearly, mere congruity does noj justify belief. In Xhe pro- 
position Water rusts iron, the concepts water, ru^t and 
iron may be congruous, j^ut does any one assert their con- 
nection on that ground ? • In the propositioij Murdewsrs are 
haunted by the ghosts of their victims, 8ie concepts victim, 
murderer, ghost have a high* degree of congruity; yet, un- 
fortunately, I cannot believe it : there seems to be no such 
cheap defence of jnnocence. Now, Mill held that Logic 
is concerned with the grounds of belief, and that the scope 
of Logio includes Induction as well as Deduction; whereas, 
according to Hamilton, Induction is only Modified Logic, ^ 
a mere appendix to the theory of the “forms of thought 
as thought.” Indeed, Mill endeavoured in his IBgic to probe 
the grounds of belief deeper than the^science should pretend 
to penetrate, and introduced a good deal of Metaphysics — 
certainly^either too much or not enough. But, at any rate, ' 
his great point was that belief, and therefore (for, th^ most 
part) the Real Proposition, is concerned not merely with 
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the relations of words, or evetf of ideas (though, of course, 
propositions are^ judgments expressed In words), but •with 
matters of Act; that ^is,^ both propositions and judgments 
point to something furjtjjer, to the relations of things which 
Mfk can examine, not mefe^y by ^thinking about then^ (com- 
paring .them in thought), ’ but by observing them with the 
united .powers of \hought and perception. This is what^ 
convinces us that wafer rusts iron: and the difficulty of 
doing thi^s what prevents our feeing sure that murderers 
are haun^ by. the ghosts of their victims. Hence, although 
Miirs definition of a proposition, given above, i% adequate 
for propositions in .general ; yet that kind of prt)position 
(the Real) with regard to which Logic (in MilPs view) iflves- 
tigates the conditions of proof, may be more explicitly and 
pertinently defined as * a predication congerning the relation 
of matters of fact.* 

^ 5. This leads to a very important distinction td which 
we shall often have to refer in subsequent pages — namely, 
the distinction^ between thg .form and the Matter .Qfap.ro- 
positido^or of an argument. The distinction between Form 
aifd Matter, as it is ordinarily emp]pyed, is easily understood. 
An apple growing fn the orchard Sind a waxen apple on the 
table may have the same shape, but consist of different 
materials; two real apples m£y have the same shape, but 
contain distinct ounces of apple-stuff, so that after one is 
eaten the other remains to be eaten. Similarly, tables may 
have the same shape, though one be made of marble, 
anl^ther of oak, another of iron. The form is cognmon to 
several things, the matter is peculiar to each. Metaphysicians 
have, by analogy, carried the distinction further ; apples, they 
say, may have not only the same outward shape, but the same 
inward constitution, which, therefore, may be called the Form 
of apple-stuff— namely, a certain pulpiness, juiciness, sweetness, 
etc , ; qualities common to all dessert apples : yet then Matter 
is diflferent, one being here, another there — differing in place 
or time, if in nothing else. 
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To apply this di^finctibn <to the things of Logic : it is easy 
to jiee how two propositions may have the sarrfe Form but 
different Matter : not using ' Form * m the seifse of * shape/ 
but for that which is common to ^ahy things, in contrast 
with that which is peculiar to each. Thus, A// maie lions Have 
iufUd tails and All water is liquid atjo^ Fahrenheit two 
propositions that have the same form, though their matter is 
entirely different. They both predicate something of the whole , 
of their subjects, though their subjects are different, and so are 
the things predicated of them. Again, All. tndle lions have 
tufted tail^ and All male lions i^ave maneSy are two propositions 
having •the same form and in their subjects the*same matter, 
buf different matter in their predicates. If, however, we take 
two such'propositions as these : All male lions have manes and 
Some male lions h^ve maneSy here the matter is the same in 
both, but the form is different — in the first, predication 
is made concerning every male lion ; in thececond of only spnie 
male lions ; the dirst is universal, the second is particular. 
Or, again, if we take Some timers are man-eaters and Some 
tigers are not man-eaters, here loo the matter is the same, 
but the form is different^ for the first proposition is affirma- 
tive, whilst the second is negative. ^ « 

§ 6. Now, according to Hamilton an^ Whately, pure Logic 
has to do only with the Form* of propositions and arguments. 
As to their Matter, whether they are really true in fact, that is 
i, question, they sai^, not for Logic, but for experience, or for 
the special sciences. But Mill desired so to extend logical 
methocjas to test the material truth of propositions*: hethqtight 
that he could expound a method by which experience itself 
and the conclusions of the special sciences may be examined. 

To this method, however, some critics persfttently object, 
that the claim to determine Material^ Truth takes for granted 
that the order of Nature will remain unchanged, that (for ex> 
ample) water not only at present is a liquid at 50® Fahrenheit, 
but wilrtilways be so ; whereas (although we have no reason to 
such ft tWng) the order# of Nature ipay alter—it i^^t 
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least supposable — and in that eyerit water may freeze at such a 
temperatufe. On the other hand, they* urge that a certain 
kind of Formal Tfruth may be placed beyond even the suppo-^ 
sition of possible error? An apple, for example, is either green 
all over, or it is not : ff\se affirm the one alternative must 
deny the other; this is hecessSry to all intelKgible use of 
language and to all clearness of thought. But upon the ques- 
tion of material truth, as to the apple being really green aH 
over, a certain dubiousness is defensible and not undignified. 
For whai‘l>fter all, is meant by an appte * green all over ' ? What 
is ‘green’^ To whom is it green ? Not to the colour-blind. In what 
circumstances ? Nbt in the dark. Any matter of fact iSijpt depend 
oii observation, either directly, or by inference — as when some- 
thing is asserted about atoms or ether. But obsei^ation and 
material inference are subject to the limitations of our faculties ; 
jnd however we may aid observation microscopes and 
micrometers, it js still observation; and however, we may 
correct our observations by repetition, comjparison and refined 
matheigatical methods of making allowances, the correction 
of enpr is only an approjfiraation to accuracy. Outside of 
Formal Reasoning, suspense of judgment is your only attitude. 

It is not to be supposed that sdch reflections did not occur 
to Mill, though Tie may have thought them strained and 
negligible. Here, however, it §eems to me right to allow them 
some weight ; and accordingly prominence will be given to the 
character of L'^gic as a Formal Science. It will also be shgwn 
that Induction may be included in Logic^nd treated formally. 
But it will be assumed that logical forms are only valuable so 
far as they represent the actual relations of natural phenomena. 

§ 7. Symbols are often used in Logic instead of concrete 
terms, not wnly in Symbolic Logic where the science is treated 
algebraically (as by Dr. Venn in his Symbolic Logic\ but in 
ordinary manuals ; so that it may be well to explain the use of 
them before going further. 

Ills ^ common and convenient practice to illust'*i^te logical 
docti|pes by examples ; \o ||iow is ipeant by a Fropositiqo 
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we may give salt is soluble^ or water rusts iron : the copulative 
expgnible is exempKfied by salt is savoury and whoksome; and 
so on. But this procedure has some disadvantages : it is often 
cumbrous ; and it may distract the reidfer’s attention from the 
point to be explained by exciting hisrinterest in the special feet 
of the illustration. Clearly, too, it Logic is only forpal, no 
particular matter of fact can adequately'- illustrate aijy of its 
‘ doctrines. Accordingly, writers on Logic employ letters of the 
alphabet instead of concrete terms, (say) X instead of salt or 
instead of iron, and (say) Y instead of soluble tJTinstead of 
rusted by v^ater ; and then a prqposition may be represented by 
X is K fit is still more usual to represent a proportion by 5 is 
(or is not) P, S being the initial of Subject and P of Predicate ; 
though diis has the drawback that if we argufe — S is P, 
therefore P is S, th j symbols in the latter proposition no longer 
have the same significance, since the former subject is now tbe 
predicate. c 

Again, negative^ terms frequently occur in Logic, such as not- 
water, or not-iron, and then if water or iron be expres^^d by X, 
the corresponding negative may be expressed by x ; or, generally, 
if a capital letter stand for a positive term, the correspondmg 
small letter represents the negative. , r 

And as terms are often compounded, it^ may be convenient 
to express them by a combination of letters: instead of 
illustrating such a case by boiling water 01 water that is boiling, 
wfe may write XY ; or since positive and negative terms may be 
compounded, instead of illustrating this by water that is not 
boiling, may write Xy. 

The convenience of this is obvious ; but it is more than con- * 
venient ; for, if one of the chief uses of Logic is to diciplinc 
the power of abstract thought, this can be ddhe far more 
effectually by symbolic than by concrete examples ; and if such 
discipline were the only use of Logic it might be best to 
discard concrete illustrations altogether, at least in advanced 
text'booKs, though no doubt the practice would be too severe 
for elementary manuals. But on the other hand, to teach 
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the practical applicability of Logic to» the arguments and 
proofs of ictual ^fe, or even of the concfete sciences, merely 
symbolic illifttration m^y ^e not only useless but even mis- 
leading. When we spea^: of politics, or poetry, or species, or 
tht weather, the terms th^t^must pe used can rarely ha^e the 
distinctness and isolation of X and Y ; so that the perfunctory 
use of symbolic illusfration makes argument and proof appear , 
to be much simpler and easier matters than they really are. 
Indeed, in this connection, it is impos^^ible to illustrate Logic 
sufficientfyT'the reader who is in earnest about the cogency of 
arguments and the Jimitation oLproofs, and is scrupidous as to 
the degrees of assen^ that they require, must constaritly look 
for illustrations of the science in his own experience and lely 
at last upon^his own sagacity. 



CHAPTER III 

OF TERMS AND THEIR DENOTATION 

§ I. Ig treating of Deductive Logic it is usual to recognise 
three divisions of the subject: first, the* doctrine of Terms, 
wdrds, or other signs used as subjects o^ predicates ; secondly, 
the doctrine of Propositions, in which terms aic combined ; 
and, thirdly, the ^octrine of the Syllogism, in which proposi- 
tions are combined as the grounds of a conclusion. ^ 

Tht terms employed are either letters, of the alphabet, or 
the words of common language, or the technicalities of science ; 
and since the words of common language are most in use, it is 
necessary to give some account of common language as sub- 
serving the purposes of Logic. It has been urged that we 
cannot think or reason at^all without words, or some substitute 
for them, such as the signs of algebrl; and although this 
opinion is too sweeping, since minds greatly differ, and some 
think in definite and comprehensive picturings, and we all 
'draw many simple inferences by means of mental imagery, and 
even animals do so when judging of prey, or enemies, or friends 
by thgir scent or by the noises they make; yet the /nore 
elaborate inferences, and especially the grouping and cobcat^ 
nation of inferences, which we call reasoning, seem to be [ 
impossible without language or some equivakent system of 
signs. ^ It is not merely that we need language to express our 
reasonings and communicate them to others: in solitary 
fought we depend on words — 'talk to ourselves,’ in fact; 
thougll the words or sentences that then pass ^hroygh our 
tpinds ^re not always fully fuimed or surlicuiated- In Logic« 
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moreover, we have carefully to examine «the grounds (at least 
the formal* and i^oximate grounds) of oiflr conclusions; ^and 
plainly this c&nnot be don^ unless the conclusions in question 
are explicitly stated aft(f jecorded. 

•Concept^ialists say thaf Logic deals not with the pro?ess of 
thinking (which belongs to Psychology) but with its* results ; not 
with conceiving but Vith concepts ; not with judging but with 
judgments. Is the concept self-consistent or adequate, Logic 
asks; is the judgment capable of proof? Now, it is only by 
recording ohr thpughts in language that it becomes possible to 
distinguish between the process^and the result of thqpght. As 
a mere traia of mental imagery, the act and the product of 
thinking would be identical and equally evanescent. Bift by 
carrying on\he process in language and rememberin| or other- 
wise recording it, we obtain a result whic)) may be examined 
according to the principles of Logic. 

^ 2 . As Logic, then, must give some account of language, it 
seems desirable to explain how its treatmentcf language differs 
from thaA of Grammar and fr^m that of Rhetoric. 

Grammar is the study of the words of some language, their 
classification and derivation, and ^f the rules of combining 
them according to the usage at»any time recognised and 
followed by those wlio are considered good authors. Composi- 
tion may be faultless in its grammar, though dull and absurd. 

Rhetoric is the study of language with a view to obtaining 
some special effect in the communication qf ideas or feelings, 
such as picturesqueness in description, vivacity in narration, 
lucidity in 'exposition, vehemence in persuasion, oj^ literary 
charm. Some of these ends are often gained in spite of faulty 
syntax or faulty logic ; but since the few whom bad grammar 
saddens or fhcoherent arguments divert are not carried away 
as they else might be by an unsophisticated orator. Grammar 
and Logic are necessary to the perfection of Rhetoric. Not 
that Rhetoric is in bondage to those ouier sciences ; for foreign 
idioms and such figures as the ellipsis, the anacoluAion, the 
Qxynioron, the hyperbole, aa4 violent ipver^ioqs thgh 
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places in the magnificent style ; but authors unacquainted with 
Grc^mmar and Logic are not likely toplaco such "figures well 
and wisely. Indeed, common idioms, though both grammati- 
cally and rhetorically justifiable, both correct and effective, 
often seem illogical. * To fall asleep,* for example, is a peffect 
English phrase; yet if we examine severally the .words it 
consists of, it may seem strange that their combination should 
mean anything at all. 

But Logic only studies language so far as necessary in order 
to state, understand, and check the evidence and reasonings 
I that arcf usually embodied An language. And as long as 
meanings are clear, good Logic is compatible with false con- 
cords and inelegance of style. 

§ 3 . Terms are either Simple or Composite : that is to say, 
they may consist either of a single word, as ‘Chaucer,* 
‘ civilisation * ; or of more than one, as ‘ the father of Engksh 
poetry,* or ‘modern civilised nations.* Logicians classify words 
according to their uses in forming propositions; or, rathen 
they classify the uses of words as terms, not the words them- 
selves ; for the same word may fall into different dasses of 
terms according to the way in which it is used. (Cf, Mr. 
Alfred Sidgwick's Distir$:tion and the Criticism of Beliefs^ 
chap, xiv.) 

Thus words are classified is Categorematic or Syncategore- 
n^tic. A word is Categorematic if used singly as a term 
without the support of other words: it is Syncategorematic 
when joined with other words in order to constitute the 
subjecitor predicate of a proposition. If we ssTy Venufis a 
planet whose orbit is inside the Earth* s^ the subject, ‘ Venus,* is 
a word used categorematically as a simple term ; the predicate 
is a composite term whose constituent words *( whether sub- 
stantive, relative, verb, or prepositiop) are used syncategorema- 
tieally. 

Prepositions, conjunctions, articles, adverbs, relative pro- 
nouns, in their ordinary use, can only enter into termik along 
with other words having a substantive, adjectival or participial 
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force ; but when they are themsehres the things spoken of and ' 
are used (suppostfto maferia/ts), they are categore- 

matic. In thd propositicjn, Qf was used more indefinitely three 
hundred years ago than is now^ ‘of* is categorematic. On 
the**other hand, all substantives may«be used category matically ; 
and the same self-sufficiency is usually recognised in adjectives 
and participles. Sonfe, however, hold that the categorematic 
^use of adjectives and participles is due to an ellipsis which the 
logician should fill up ; that instead of Ggld is heavy ^ he should 
say Gold is a heavy metal ; instead of The sun is shining^ The 
sun is a body shinif^g. But in these cases the word» ‘ metal * 
and ‘body’ we unipistakable tautology, since ‘mfital’ is 
implied in gold and ‘ body ’ in sun. But, as we have seen, 
any of these kinds of words, substantive, adjective, or'participle, 
may occur syncategorematically in connection with others to 
fomi a composite term. 

§,4* Most terms ^the exceptions and doubtful cases will be 
discussed hereafter) have two functions, a denotative and a 
connotative. A term’s denota<ive function is, to be the name 
or sign of something or some multitude of things, which are 
said to be called or denoted by the term. Its connotative 
function's, to suggest certain qualifies and characteristics of 
the things denoted, so that it cannot be used literally as the 
name of any other things; which ‘qualities and characteristics 
are said to be implied or connoted by the term. Thus^ 

* sheep ’ is the name ef certain animals, and its meaning pre- 
vents its being used of any others. That which a term directly 
^ndic^tes, thdh, is its Denotation; that sense or customary use 
of it which limits the Denotation is its Connotation (ch. iv.). 

• Hamilton and others use ‘ Extension ’ in the sense of Denota- 
tion, and ‘Intension’ or ‘Comprehension’ in the sense of 
Connotation. Now, terras may be classified, first, ^iccording 
to what they stand for or denote; that is, according to thdir 
Denotation. In this respect, the use of a term is said to be 
citiier ^ncrete o r Abstract. 

^ terin is Concrete when it denotes a ‘ thing ’ ; that is, any^ 
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person, object, fact, event, fcfeling or imagination, considered 
as capable of having (or consisting of) qua^^ies ahd a deter- 
minate existence. Thus * cricket^ ball * denote!!s any object 
having a certain size, weight, shape, ^9l6ur, eU, (which are its 
qualities), a;id being at aqy given time in somer place sfnd 
related to other objects — in the bowler’s hands, on the grass, 

. in a shop window. Any ‘ feeling of wkrmth * has a certain 
intensity, is pleasurable or painful, occurs at a certain time, , 
and affects some pa\;.t or the whole of some animal. An 
imagination, indeed (say, of a fairy)^ cannot be said in the 
same sence to have locality ; but it depend^ on the thinking of 
some than who has locality, and is d^nitely related to his 
other thoughts and feelings. 

A term is Abstract, on the other hand, when * t denotes a 
quality (or qualities), considered by itself and without deter- 
minate existence in time, place, or relation to other things. 

* Size,^ * shape,' ‘ weight,' ' colour,' * intensity-,' ' pleasurablen^s,' 
are terms used td denote such qualities, and are then abstract 
in their denotation. * Weight,' ^ou observe, is not something 
with a determinate existence at a given time; it exists not 
merely in some particulai; place, but wherever there is a heavy 
thing ; and, as to relation, «at the same moment it combines in 
iron with hardness and in mercury with liquidity. In fact, a 
quality is a point of agreeiftent in a multitude of different 
things ; as all heavy things agree in weight, all round things in 
roundness, all redL things in redness ; and an abstract term 
denotes such a point (or points) of agreement among the things 

denoted by concrete terms. Thus the use of abstract terms 
»» » . . * # 
results from the analysis of concrete things into their qualities ; 

and conversely a concrete term may be viewed as denoting a • 

synthesis of qualities in individual things. WheA several things 

agree in more than one quality, therq may be an abstract terra* 

denoting the union of qualities in which they agree, but not 

their peculiarities; as * human nature' denotes the common 

qualities of men, * civilisation ' the common conditions of 

civilised peoples. 
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Every general name, if used as a concrete term, has, or may 
have, a corrdbpondipg abstract term. Sometimes the concrete 
term is modific^d to form the abstract, as ‘ greedy — greediness,’ 

* vain — vanity * ; sometimef a word is adapted from another 

language, as, 'man — humanity’; sojpetimes a comjjosite term 
is used, a§ ‘ mercury — the nature of mercury,’ etc. The same 
concrete piay have several abstract correlatives, as ‘ man — 
manhood, humanity, human nature ’ ; * heavy — weight, gravity, 
ponderosity ’ ; but in such cases the al^stract terms are not 
used quite synonyiyiously that is, they imply different ways of 
considering Ihe concrete. « » 

Whether a word is u^ed as a concrete or abstract tern/ is in 
most instances plain from the word itself, the use of most 
words being J)retty regular one way or the other ; bui some- 
times we must judge by the context. ' Wei^t ’ may be used 
in the abstract for * gravity,’ or in the concrete for a measure ; 
but^n the latter sense it is syncategorematic (in the singular), 
needing at least the article ‘ a (or the) weight.’ * * Government ’ 
may mean ,* supreme political authority,’ and is then abstract; 
or, the set of men who happen to be ministers, and is then 
concrete ; but in this case, too, the article is usually prefixed. 
‘ The life*’ of any^man may mean hia vitality (abstract), as in 
" Thus following life in creatures we dissect ” ; or, the series of 
events through which he passes (concrete), as in ‘ the life of 
Nelson as narrated by Southey.’ 

It has been made a question whether the denotation of an 
abstract term may itself be the subject of qualities. Apparently 
'weight’ may*be greater or less, ‘government’ good oa bad, 
^vitality ’ intense or dull. But if every subject is modified by 
•a quality, a quality is also modified by making it the subject of 
. another ; and, AT so, it seems then to become a new quality. 
The compound terms ' great weight,’ ' bad government,’ ' dull 
vitality,’ have not the same denotation as the simple terms 

• weight,* ‘ government,’ ‘ vitality ’ : they imply, and may be 
said to oonnote, more special concrete experience, such as the 
effort felt in lifting a trunk, disgust at the conduct of officials, 
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sluggish movements^ of an animal when irritated. It is to such 
concrete te'/ms that we have always to reffr in order fully to 
realise the meaning of abstract te^ms, and therefore, of course, 
to understand any qualification of tl^em. 

§ 5 . Concrete terms, m^y be subdivided accorjding to4he 
number of things they denote and the way in which they 
denote them. A term may denote one thing or mariy : if one, 
it is called Singul^; if many, it may do so distributively, 
and then it is General; or, as taken all together, and 
then it is Collective : one, then ; apy one of njjfny ; many in 
one, it 4 , * 

Ambng Singular Terms, each denoting a siqgle thing, the 
most obvious arc Proper Names, such as Gibraltar or George 
Washington, which are merely marks of individual things or 
persons, and ofte^a form no part of the common language of a 
country. They are thus distinguished from other Singular 
Terms, which consist of common words so combined as to 
restrict their denotation to some individual, such as, 4he 
strongest man on earth.' ^ , 

Proper Terms are often said to be arbitrary sign;, because 
their use does not depend upon any reason that may be given 
for them. Gibraltar ha^ a meaning among, the Moors when 
originally conferred; but no one now knows what it was, 
unless he happens to have looked it up ; yet the name serves 
its purpose as well as if it were “Rooke's Nest," Every 
Newton or Newport year by year grows old, but to alter the 
name would cause only confusion. If such names were given 
by mere caprice it would make no difference ; and they could 
not'be more cumbrous, ugly, or absurd than many of those that 
are given ‘ for reasons.' 

The remaining kinds of Singular Terms, drawn from the ^ 
common resources of the language, derive their denotative 
fbrce from their usual meanings. Thus the pronouns ‘he,* ‘she,* 
*it,' are singular terms, whose present denotation is determined 
by the occasion and context of discourse : so with demonstrative 
phrases—^ this man,’ ' that hozce.’ Descriptive names may be 
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more complex, as ‘the wisest marif of Gothaip,* which is limited 
to some individual by the superlative suffix ; or * the Gerthan 
Emperor,* which is limited the definite article — the general 
term ‘ German Emperoi; *» being thereby restricted either to 
thf reigning monarch or tq the ©ne we happen to be dis- 
cussing. • Instead of the definite, the indefinite article may 
be used* to make general terms singular, as ‘a German 

* Emperor was crowned at Versailles’ [individua vaga). 

Abstract Terms are ostensively singular : ‘ whiteness ’ {eg,) 
is one quality.' But theii full meaning is general : ‘ whiteness ' 
stands for all white tilings, so far >as white. Abstract ierms* in 
fact, .are only formally singular. 

General Terms are words, or combinations of words^ used to 
denote any one of many things that resemble one another in 
certain respects. ‘George III.* is a Singula Term denoting 
orffe man ; but ‘ King ’ is a General Term denoting him and 
all either men of the' same rank ; whilst the compound ‘crowned 
head * is still more general, denoting kings and also emperors. 
It is the rmture of a general term, then, to be used in the same 
sense of whatever it denotes ; and its most characteristic form 
is the Class-name, whether of objects/ such as ‘king,* ‘ sheep,* 

* ghost *;• or of e/ent^, such as ‘accession,* ‘purchase,* ‘mani- 
festation.* Things and events are known by their qualities 
and relations ; and every such aspect, being a point of re 
semblance to some other things, becomes a ground of general , 
isation, and therefore a ground for the need and use of general 
terms. Hence general terms are far the most important sort 

^f te^pis in Logic,, since in them general propositions dre ex- 
pressed; and, moreover (with rare exceptions), all predicates 

* are general. For, besides these typical class-names, attributive 
words are general terms, such as ‘ royal,* * ruling,* ‘ woolly,* 

* bleating,* ‘ impalpable,* ‘ vanishing.* 

Infinitives may also be used as general terms, as “ To err ts 
human ** ; but are best translated into equivalent substantive 
forms, ^ Foolish actions are characteristic of mankind. Abstract 
terms, too, are (as I observed^ equivalent to general terms 

c 
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* folly * is abstract fox * fooli^i actions.* * Ifones^ is the best 
fo^cy^ means people who are honest may hope ^ to find their 
account in being so ; that is, in the e<fecjs pf their honest actions, 
provified they are wise in other ways, tied no misfortunes attend 
them. The abstract form it often»much the more succinct and 
forcible, but for logical treatment it needs to be interpreted in 
the general form. * 

By ajitonomasia proper names may become general terms, * 
as if we say *A fiDhnson' would not have written such 
a book — f.e., any man of his gbnius for 61 at)orate elo- 
quence. * * • 

^ Collective Term denotes a multitude of similar things, not 
distribut^vely, but considered as forming one whj>le, as * regi- 
ment,* ‘flock,’ ‘nation/ If in a multitude of things there is 
no resemblance, Acept the fact of being considered as parts 
of one whole, as ‘the world,’ or ‘the town of Nottingharfi* 
(meaning its streets and houses, open spaces, people, and 
civic organisation), the term denoting them as a whole is 
Singular ; but ‘ the world ’ or ‘ town of Nottingham,* meaning 
the inhabitants only, is Collective. ® 

In their strictly cellective use, all such expressions 
are equivalent to singular terms ; but cianry of them may 
also be used as general terms, as when we speak of ‘so 
many regiments of the line,’ or discuss the ‘plurality of 
^vorlds’; and in this general use they denote any of a 
multitude of things of the same kind — regiments, or habitable 
worlds. 

Narftes of substances, such as ‘gold,’ ‘ air,’ water,?* may ^ 
be employed as singular, collective, or general terms ; though, 
perhaps, as singular terms only figuratively, as when we say 
Gold is king. If we say with Thales, ‘ Water « the source oj 
all things,' ‘ water ’ seems to be used collectively. But sub- 
sfantive names are frequently used as general terms. For ex- 
ample^ Gold is heavy means ‘ in comparison with other things,’ 
such as water. And, plainly, it does not meab tfiat the 
aggregate of gold is heavier th%n the aggregate of water, but 
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only that its specific gravity is freater ; tlj^t is, bulk for bulk, 
any piece of gold^s heavier than water. * 

Finally, any class-naiye may be used collectively if we wish 
to assert something oU the things denoted by it, not .^istri- 
butively but altogether, as tjiat SAse/ art more numerous than 
veoives. * 



CHAPTER IV 

THE CONNOTATION OF TEi?M9 

§ I. J^rms are next to be classified according to their 
Connotation— that is, according to \fhat thdy imply, as 
characteristic of the things denoted. We havf seen that 
general names are used to denote many things in the same 
sense, because the things denoted resemble one another in 
certain ways : it is this resemblance in certain points that leads 
us to class the things together and call t*hem by the same 
name ; and therefore the points of resemblance constitute the 
sense or meaning of the name,' or its Connotation, ^nd limit 
its applicability to such things as have these charlcteristlfc 
qualities. ‘Sheep,* fc Example, is used in the same sense, 
to denote any of a multitude of animala tHht reseml)le one 
another : their size, shape, woolly coats, cloven hoofs, innocent 
ways and edibility are well known. When we apply to 
sfny thing the term * sheep,* we imply that it has these qualities; 
‘sheep,* denoting ‘the animal, connotes its possessing these 
characteristics ; and, of course, it cannot, without a figure of 
speech or a blunder, be used to denote anything tliat does* not ^ 
possess all these qualities. It is by a figure of speech that the 
term ‘ sheep * is applied to some men ; and to ajjply it to goats 
would be a blunder. 

^ost people are very imperfectly aware of the connotation 
of the words they use, and are guided in using them merely by 
the cuatom of the language, A man who employs a word 
quite correctly may be sadly posed by a request to ‘explain or 
define it. Moreover, so far as we are aware of the connotation 
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of termsi the number and the kind of attributes we think of, 
in any give*n cas^. vary with the depth of our interest, ancUwith 
the nature of our interest i|i the things denoted. ' Sheep ’ has 
one meaning to a tourjig townsman, a much fuller one to a 
KVmer, and yet a different one t<j a zoologist. But this does 
not prewent them agreeing in the use of the word, as long as 
the qualities they feverally include in its meaning are not 
incompatible. 

All general names, and therefore nof only class-names, like 
‘sheep,* buUall jittributives, have some connotation. ‘Woolly* 
denotes anything ^that bears vsdoI, and connotes tiie fact of 
bearing wool; ‘innocent* denotes anything that habitually 
does no harm (or has not been guilty of a particular offehce), 
and connotes a harmless character (or freedom fronf particular 
guilt); ‘edible* denotes whatever can b% eaten with good 
Ksults, and connotes its suitability for mastication, deglutition, 
digestion, and assimilation. * 

§ a. But whether all terms must connote as well as denote 
somethiag, has been much dej^ated. Proper names, according 
to wha> seems the better opinion, are, in their ordinajiy use, not 
connotative. To say that they haje no meaning may seem 
violent; if any pne is called Alphanso Schultze (which name 
I invent, hoping that no man bears it), this name, no doubt, 
means a great deal to his friends and neighbours, reminding 
them of his stature and physiognomy, his air and gait, his wit 
and wisdom, some queer stories, and an jpdefinite number of 
other things. But all this significance is local or accidental ; 
it only exists for those who know the individual or h^wk^e heard 
him described •* whereas a general name gives information 
about any thing or pqrson it denotes to everybody who under- 
stands the Ifnguage, without any particular knowledge of the 
individual. 

We must distinguish, in fact, between the peculiar associa- 
tions of the proper name and the commonly recognised meaning 
of the general name. This is why proper names are nbt in the 
dictionary. Such a name assLondon, to be sure, or Napoleon 
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Buonaparte, has a significanee not merely local; still, it is 
accidental. ‘Londbn* suggests very diffejent things to a 
Londoner, to his country cousin, apd to a merchant in Buenos 
Ayres. ‘Napoleon Buonaparte* different ideas in 

Francfe and in Germany, and had another ’meaning for cHir 
grandfathers than it has for us. Moreover, these names are 
borne by other places and persons than those that have ren- 
dered them famous. There are Londons in various latitudes, 
and, no doubt, many^ Napoleon Buonapartes in Louisiana; 
and each name has in its several denotations an altogether 
different ^suggesiiveness. For, its suggestiveness is in each 
application determined by the peculiarities of ;he place or 
per^n denoted, and had any other name been given it would 
have gathtered much the same associations. If^ the French 
hero had gone bjj some flat and vulgar appellation, it would 
have impoverished the romance of history ; but the great bulk 
of its srlguificance for us would now be the same. ^ 

However, the sfdentific grounds of the doctrine that proper 
names are non-con notative, are^these: The peculiarities that 
distinguish an individual person or thing are admitted to be 
infinite, and anything less than a complete enumeration of 
these peculiarities may fail to distinguish ^nd identify the 
individual. For, short of a complete enumeration of them, 
the description may be satisfied by two or more individuals ; 
and in that case the term denoting them, if limited by such 
a^ description, is not a proper but a general name, since it is 
applicable to two or more in the same sense. The existence 
of othei; individuals to whom it might apply may be hi|(hly 
improbable; but, if it be logically possible, that is enough. 
On the other hand, the enumeration of infinite peculiarities 
is certainly impossible. Therefore proper naifies have no 
assignable connotation. The only escape from this reasoning 
lies in falling back upon time and place, the principles of 
individuation, as constituting the connotation of proper names. 
Two tinngs cannot be at the same time in the same place : 
hence ‘ the man who was at a tertain spot on the bridge of 
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Lodi at a certain instant in a certain year ’ suffices to identify 
Napoleon Buonai^arte for that instant. Supposing no one^else 
to have borne the name, then, is this its connotation ? No one, 

I think, has ever said»sa^ And, at any rate, time and place are , 
o«ly extrinsic determinations (suitable indeed to events like 
the batjtle of Lodi, or to* places themselves likfe London); 
whereas^lhe connotation of a general term, like * sheep,* consists 
of -intrinsic qualitie?. Hence, then, the scholastic doctrine 
' that individuals have no essence * (see chap. xxii. § 9), and 
Hamilton’s ^ictum ‘ tha| J P 

ipdividu^V are justified. ^ 

General jiames* when used as proper names, \se their 
connotation, as Euxihe or Newfoundland. t 

Singular terms, other than Proper, have connotation ; either 
in themselves, like the singular pronouns ‘ he,* * she,* ‘ it,* which 
are general in their applicability, though singular in applica- 
tion ; or, derivatiyely, from the general names that combine to 
form them, as in ‘the first Emperor of the French* or the 
‘ Capita] of the British Empire.* 

§ 3.# Whether Abstract terras have any connotation is 
another disputed question. We have seen that they denote a 
quality or quajities of something^ and that is precisely what 
general terms conftote : ‘ honesty * denotes a quality of some 
men ; ‘ honest* connotes the same quality, whilst denoting the 
men who have it. 

The denotation of abstract terms thus seems to exhaast 
their force or meaning. It has been proposed, however, to 
regard them as connoting the qualities they directly stand for, 
and not denoting anything ; but surely this is too violent. To 
denote something is the same thing as to be the name of some- 
thing (whether real or unreal), which every term must be. It 
is a better proposal to regard tjheir denotation and connota- 
tion as coinciding; thotigh open to the objection that ‘conyote* 
means ‘ to mark along with * something else, and this plan 
leaves nothing else. Mill thought that abstract ti^rms are' 
connotative when, besides (denoting a quality, they suggest a‘ 
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quality of that quality (as ‘fealt* implies ‘hurtfulness*); but 
against this it may be urged that one quality dannot bear 
another, since every qualification ^ of a quality •constitutes a 
distinct quality in the total (‘ milk-w^fiieness * is distinct from 
‘ whilfcness,* cf. chap. iii. § 4). After all, if it is the most con- 
sistent plan, why not say that abstract, like proper, terpis have 
no connotation ? ^ 

But if abstract terms must be made to connote something, 
should it not be those things, indefinitely suggested, to which 
the qualities belong? Thus ‘ whitenpss * may b^ supposed to 
connote (jither snow or vapour,, or any white thing, kpart from 
one or /)ther of which the quality has no existence ; whose 
existence therefore it implies. By this course the denotation 
and conni^tation of abstract and of general names would be 
exactly reversed. 0ust as the denotation of a general name is 
limited by the qualities connoted, so the d#iiftta,tii 5 h of an 
abstract name is determined by the things in which 
de nqtai^o Jg realised,^ But the whole difficulty may be 
avoided by making it a rule to translate, for logical purposes, 
all abstract into the corresponding general terms. t 
§ 4. If we ask how the connotation of a term is to be 
known, here again the answ,er depends upon thf way it w used. 
If used scientifically, its copnotation is determined by, and is 
the same as, its definition ; and the definition is determined 
by examining the things , to be d<jnote.d, as we shall see in 
chap. xxii. If the same word is used as a term in different 
sciences, as ‘ property * in Law and in l^gic, it \^ill . be dif- 
ferently defined by theiPi and will bavci In each uje, a coiye- 
sjpondingly different connotation. But terms used in popular 
discoursg should, as far as possible, have their connotations 
determined by classical usage, by the sense i% which they 
are used by writers and speakers who are acknowledged masters 
of t^e language, such as Dryden and Burke. In this case the 
classical connotation determines the definition; so that to 
define tq^ms thus used is nothing else than to analyse jtheir 
accepied meanings. 
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It must not, however, be supposed that in popular use the 
connotation *of B-rfy word is invariable, togicians have at- 
tempted to classify terms yto Univocal (having only one 
meaning) and iEquivodil*^r ambiguous) ; and no doubt some 
wortis(like ‘^ivil,* ‘natural,’ ‘proud^ ‘liberal,’ ‘ humorous ’J are 
more manifestly liable to ambiguous use than some others. 
But in truth all genial terms are popularly and classically 
^usedln different senses. 

Figurative or tropical language chiefly consists in the transfer 
of words to new senses, as^ by metaphor or metonymy. In the 
course of ye*ars, too, words change their meanings ; anjJ before 
the time of Diyden our whole vocabulary was much moi^ fluid 
and adaptable than it has since become. Such authors *as 
Bacon, Miltoti, and Sir Thomas Browne often used words 
derived from the Latin in some sense they^riginally had in 
Latin, though in English they had acquired another meaning. 
Spgpser and Shakespeare, besides this practice, sometimes use 
words in a way that can only be justified by t^eir choosing to 
have it so;,whilst their contempyaries, Beaumont and Fletcher, 
write the perfect modern language, as Dryden observed. Lapse 
of time is not the chief cause of variation in the sense of words 
The matters whicii terms are used tojdenote are often so com- 
plicated or so refined^n the assemblage, interfusion, or gradation 
of their qualities, that terms do no^ exist in sufficient abundance 
and discriminativeness to denote the things, and, at the same 
time, convey by connotation a determinate se^se of their agree- 
ments and differences. In discussing politics, religion, ethics, 
sestheiics, this imperfection of language is continually felt ; and 
the only escape from it, short of coining new words (which, 
• forsooth, is inelegant) is to use such words as we have, now in 
one sense, no# in another somewhat different, and to trust to 
the context, or to the resources of the literary art, to convey the 
true meaning, or perhaps to insinuate a deceptive one. Against 
this evil the having been born since Dryden is no protection. 
It behoves us, then, to remember that terms are not clasififiable 
into Uni vocal and ^Equivocal, hut that all terms are susceptible 
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of being used «quivocally,i and that honesty and lucidity re- 
quire us to try, as Veil as we can, to u>e each ternf uni vocally in 
the same context 

*! The context of any proposition s proceeds upon some 
. assttmption or understanding as to th'e scope of the discussion, 
which controls the interpretatidii of every statement and of 
every word. This was called by De Morgan the “ gniverse of 
discourse ** : an older name for it, revived by Dr. Venn, and 
surely a better one, is su/>J>osiiio, If now we are talking of 
children, and ‘ play' is mentioned,,^ the suppoiitio limits the 
suggestjveness of the word ^n one way ; whilst K Monaco is 
the s\ibject of conversation, the same word ‘ Qjay,* under the 
imiuence of a different supposition excites altogether different 
ideas. *Hence to ignore the suppositio is a g»eat source of 
fallacies of equivocation. ‘Man* is generally defined as a 
kind of animal ; but ‘ animal * is often used as opposed to arul 
excluding man. ‘Liberal* has one meaning under the suppositio 
of politics, another with regard to culture, and still another as 
to the disposal of one’s private means. Clearly, therefore, die 
connotation of general terms is relative to the supposition ot 
“ universe of discourse.” 

§ 5. Relative and Ajisolute Terms. — Some words go in 
couples or groups : like ‘ up-down,* ‘ foVmer-latter,* ‘ father- 
mother-children,' ‘ hunter-prey,* ‘ cause-effect,* etc. These are 
called Relative 'ferms, and their nature, explained by Mill, 
* is that the connotations of the members of such a pair or group 
are derived from the same set of facts (the fundamentmn re- 
lation^), There cannot be an * up* without a ‘ down,* a ‘fether* 
without a ‘mother* and ‘child*; there cannot be a ‘hunter* 
without something hunted, nor ‘prey without a pursuer.. 
What makes a man a ‘ hunter * is his activities mx pursuit ; and 
what turns a chamois into ‘prey* is its interest in these 
activities. The meaning of both tSrms, therefore, is derived 
from the same set of facts; neither term can be explained 
without explaining the other, and neither can with propriety be 
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used without reference to’ the otKftr, or to some equivalent, as 
*game* for ‘{)rey.*^ 

In contrast •with such Rjlative Terms, others have been 
called Absolute or Nort-fijative. Whilst ‘ hunter * and ' prey' 
are relative, ‘man ’ and ‘chamois' have been considered abso- 
lute, as ve may use them without thinking of any special 
connection between th(sir meanings. However, if we believe in 
the unity of Nature and in the relativity of knowledge (that is, 
that all knowledge depends upon comparison, or a perception 
of the resemtjjances and fiifferences of things), it follows that 
nothing cad be completely understood except thrc^ugh its 
agreements 05 contrasts with everything else,, and tfeat all 
terms derive their connotation from the same set of fac^s, 
namely, from general experience. Thus both man and chamois 
are animals ; this fact is an important part the meaning of 
both terms, and to that extent they are relative terms. ‘ Five 
yaj^s' and * five miputes' are. very different notions, yet* they 
are profoundly related ; for their very difference helps to make 
both notiqps distinct ; and their intimate connection is shown 
in this, that five yards are traversed in a certain time, and that 
five minutes are measured by the motion of an index over some 
fraction wf a yard^upon the dial. ^ 

The distinction, fhen, between relative and non-relative 
terms^ must rest, not upon a fundamental difference between 
them (since, in fact, all words are relative), but upon the 
way in which words are used. We have seen that some' 
words, such as ‘ up-down,' ‘ cause-effect,' can only be 
used# relatively ; and these might, for distinction, be^ called 
^Correlatives. But other words, whose meanings are only 
• partially interdependent, may often be used without attending 
to their relatieity, and may then be considered as Absolute. 
*We cannot say ‘ the hunter returned empty handed,' without 
implying that ‘the prey escaped'; but we may say ‘the man 
went supperless to bed,' without implying that ‘ the chamois re- 
joiced upon the mountain.’ Such words as ‘ man’ and ‘chamois’ 
may, then, in their use, be, as one another, non-relative. 



44 ’LOGIC: DEDUCXr^E AND IcNDUCTIVE 

To illustrate further the relativity of terms, we may mention 
s«me of the chief classes of them. ^ 

Numerical order: ist, 2nd, 3rd, etc. Note that ist implies 
2nd, and and 1st; and that 3rd implies ist and and, but these 
do'not imply 3rd; and so on. 

in Time or Place : before-after; early-punctual-late ; 
right-middle-left ; North-South, etc. "" 

As to Extent, Volume, and Degree: greater-equal-less 
large-medium-small ; whole and part. 

Genus and Species^ are a peculi?,r case of ^ple and part 
{cf. chaps, xxi.-ii.-iii.). Sometimes a term connotes all the attri- 
butes^i that another does, and more besides, which, as distin- 
guishing it, are called differential. Thus * man ' connotes all 
that ‘ aftimal * does, and also (as differeniice) thtf erect attitude, 
articulate speech, and other attributes. In such a case as this, 
‘Where we have well-marked natural classes, the term whose 
condotition is included in the others* is called a Genus of/hat 
Species. Thusi we have a Genus, triangle; and a Species, 
isosceles, marked off from all other triangles by the. differential 
quality of having two equal sides. Or, again : Geitus, book ; 
Species, quarto ; Difference* having each sheet folded into four 
leaves. 

There are other cases where these expressions * genus ' and 
• species * cannot be so appKed without a departure from usage, 
as, e.g,, if we call snow a .species of the genus ‘ white,* for ‘ white * 
is not a recognised class. The connotation of white 
whiteness) is, however, part of the connotation of snow, just as 
the qi*alities of ‘ animal * are amongst those of ‘ man * ; and for 
logical purposes it is desirable to use ‘gequs andspccka* to 
express that relativity of terms which consists in the connotation' 
of one being part of the connotation of the othjSr. 

? Two or more terms whose connotations severally include 
Ithat of another term, whilst at the same time exceeding it, are 
(in relation to that other term) called Cp-qrdinate. Thus in 
relation to ‘ white,* snow and silver are co-ordinate ; in*relation 
^ to colour, yellow and red and Uue are co-ordinate. And when 
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all the terms thus related stand fol recognised natural classes, 
the co-ordinate terras are called co-ord inate s |iec ies ; thus 
and chamois arfe (in Logic) <p-ordinate species of the genus ’ 
animal. * % 

§^. From, such examples of ternjs whose connotations ^e 
related as a^hole and part, it is easy to see the general truth of 
the doctrine that as conftotation decreases, denotation increases : 
^or ‘animal,’ with less connotation than man or chamois, 

; denotes many more objects ; ‘ white,* wijh less connotation 
than snow or silver, denotes many more things. It is not, 
however, certain tha^ this doctriiie is always true in t];^e con- 
crete: as these may ^be a term connoting two or •more 
qualities, all of which qualities are peculiar to all the things^it 
denotes; and, •if so, by subtracting one of the qualities from 
its connotation, we should not increase it^ denotation. If 
‘man,* for example, has among mammals the two peculiar 
attflbutes of erectneas and articulate speech, then, by omkting 
‘ articulate speech * from the connotation of m^n, we could not 
apply the name to any more of ^he existing mammalia than we 
can at present. Still we might have been able to do so ; there 
might have been an erect inarticulate ^ape, and perhaps there 
once wa# one ; aqd, if so, to omit ‘ grticulate * from the con- 
notation of man would make the term ‘man* denote that 
animal (supposing that there was i»o other difference to exclude 
it). Hence, potentially, an increase of the connotation of any 
term implies a decrease of its denotation. And, on the other* 
hand, we can only increase the denotation o*f a term, or apply 
it tqjTOore objects, by decreasing its connotation ; for,^if the 
new things denoted by the term had already possessed its whole 
connotation, they must already have been denoted by it. How- 
ever, we may Ihcrease the known denotation without decreasing 
the connotation, if we can discover the full connotation in 
things not formerly supposed to have it ; or if we can impose 
the requisite qualities upon new individuals, as when by 
annexing some millions of Africans we extend the denotation 
of ‘ British subject ’ without altfring its connotation. 
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Many of the things noticed in this chapter, especially in this 
section and the preceding, will be discussea at greater length 
in the chapters on Classification and Definition* 

I 7. Contradictory Relatives. — D\r^ry term has, or may have, 
another corresponding with it in such a way that, whafever 
differential qualities (§ 5) it connotes, this other connotes 
merely their absence; so that one or the other is always 
formally predicable of any Subject, but both these terms ar^ 
never predicable of^ the same Subject in the same relation : 
such pairs of terms are called Contradjctories^. Whatever 
Subject we take, it is either visible or invjsible, but not both ; 
cither* human or non-human, but not bipth. • 

*This at least is true formally, though in practice we should 
think otirselves trifled with if any one told us that ‘ A mountain 
is either human %>r non -human, but not both.^ It is symbolic 
terms, such as X and x, that are properly said to be contra- 
dictdries in relation to any subject whatever, S or M. Fo%>as 
we have seen, r.he ordinary use of terms is limited by some 
supposition and this is true o^ Contradictories. ’ Human and 
non-human may refer to zoological classification, br to the 
scope of physical, meptal, or moral powers — as if we ask 
whether to flourish a dumb-bell of a toij weight, or *lo know 
the future by intuition, or impeccability, be human or non- 
human. Similarly, visible Und invisible refer either to the 
power of reflecting light, so that they have no hold upon a 
sound or a smelly or else to power of vision and such qualifi- 
cations as * with the naked eye ’ or * with a microscope.* 

Again, the above definition of Contradictoriel tells qs that 
they cannot be predicated of the same Subject “ in tha same 
relatiorj ; that is, at the same time or place, or under the* 
same conditions. The lamp is visible to me nflw, but will be 
invisible if I turn it out ; one side of it is now visible, but the' 
other is not: therefore without this restriction, *‘in the same 
relation,** few or no terms would be contradictory. 

If a*man is called wise, it may mean * on the whole * or * in a 
certain action * ; and clearly a man may for once be wise (or 
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act wisely) who, on the whole, is n<>t-wise. So that here again, 
by this ambiguity, terms that seem contradictory are predicable 
of the same subject, but not *Sin the same relation.” In order 
to avoid the ambiguity, liQ<^ever, we have only to construct the 
tern? so as to* express the relation, as/ wise on the whple * ; and 
this immediately generates the contradictory ‘ not-wise on the 
whole.’ Sknilarly, at one age a man may have black hair, at 
^mother not-black hair ; but the difficulty is practically remov- 
able by stating the age referred to. j 

Still, this case easily leads us to a real difficulty in the use of 
contradictory terms, difficulty arising from the cortinuous 
change or ‘ fliax ’ of natural phenomena. If things aro con- 
tinually changing, it may be urged that contradictory terms ate 
always applicable to the same subject, at least as hSt as we 
can utter them : for if we say a man’s hair is Mack, since (like 
everything else) his hair is changing, it must now be not-black, 
thawgh (to be sure) it may still seem black. The difficulty, it < 
may be said, lies in this, that the humant, mind and its 
instrument! language are not eqyal to the subtlety of Nature. 
All things' flow, but the terms of human discourse assume a 
certain fixity of things ; everything at jevery moment changes, 
but for Aie most»pajt we can neither* perceive this change nor 
express it in ordinary language. 

This paradox, however, may, I imppose, be easily overstated. 
The change that continually goes on in Nature consists in the 
movements of masses or molecules, and su(h movements of 
things are compatible with a considerable persistence of their 
^qualiiiies. N^bt only are the molecular changes always* going 
on in a piece of gold compatible with its remaining yellow, but 
* its persistent yellowness depends on the continuance of some 
ot those chanj^s. And as much may be said for the blackness 
‘of a man’s hair, though, no doubt, at a certain age its colour 
may begin to be problematical, and the applicability to it uf 
• black ’ or ‘ not-black ’ may become a matter of genuine anxiety. 
Whilst* being on our guard, then, against faljaqiiis of tputra* 
dictiop arising from the imperfect cprrespond^ce of ^ facLKith 



48 ' LOGIC : DEDUCTIVE AND INDUCTJVB 

thought and language, we fehall often have to put up with it* 
Candour and humility being satisfied with the above acknow- 
ledgment of the subtlety of Natufe, this book w‘ill henceforward 
proceed upon the postulate — that it is possible to use contra- 
dictory terms such as cannot both be predicated.of the Ame 
subject in the same relation, though one of them may be ; that, 
for example, it may be truly said of a ihan for soma years that 
his hair is black ; and, if so, that during those years to Call it^ 
not-black is false or extremely misleading. 

It must be observed that the most opposed terms of the 
literary, vocabulary, §uch as * v^ise-foolish,’ ‘^old-young,’ * sweet- 
bitter,^ are rarely true contradictories : wise and foolish, indeed, 
citnnot be predicated of the same man in the same relation ; 
but thtfiC are many middling men, of whom iJeither can be 
predicated on tk^ whole. For the comparison of quantities, 
again, we have three correlative terms, ‘ greater — equal — less,’ 
and Hone of these is the contradictory of either of the oth^s. 
In fact, the contradictory of any term is one that denotes the 
sum of its co-ordinates (§ 6);^and to obtain a coitfradictory, 
the surest way is to coin one by prefixing to the g!ven term 
the particle ‘not’ or (sometimes) ‘ non ’ : as ‘wise-not-wise,’ 

* huraan-non-human,’ ‘ gr<$;ater-not-greater.’ ^ ♦ 

The separate word ‘ nut ’ is surer to constitute a contradictory 
than the usual prefixes of negation, ‘un-’ or ‘in-’, or even ‘non.* 
Since compounds of these are generally warped by common use 
fipm a purely negative meaning. Thus, ‘ Nonconformist ’ does 
not denote everybody who fails to conform. ‘ Unwise’ is not 
equivalent to ‘not-wise,’ but means ‘rather foolish’; »very 
foolish action is not-wise, but can only be called unwise by' 
meiosis or irony. Still, negatives formed by ‘ in ’ or ‘ un ’ or • 
‘ non’ are sometimes really contradictory of thefc positives; as 
‘ visible-invisible,’ ‘ equal-unequal.’ 

• § 8. The distinction between Positive and Negative terms is 
not of much value in Logic, what importance would else 
attach <0 it being absorbed by the more definite distinction of 
contradictories. For contradiefories are positive and negative 
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in essence and, when leak ambifHiously stated, also in form. 
And, on the^therkand, as we have seen, v^^hen positive aSjM 
negative term'' are not coi^tradictory, they are misleading. 
As with ‘ wise-“Unwise,*"SA,with many others, such as * happy- 
unhappy ’ ; which are not contradictories ; since a man ihay 
be neither happy nor unhappy, 6ut indifferent, or (again) 
so miserable that he can only be called unhappy by a figure 
of speech. In fact, in the common vocabulary a formal 
** negative often has a limited positive sense; and this is the 
case with unhappy, signifying the state of feeling in the milder 
shades of^rgatory. 

When a Negative fferm is fully contradictory of its Positive, it 
is saM to I)e Infinite ; because it denotes an unascertained multi- 
tude of things, A multitude only limited by the positive tnm and 
the suppositio ; thus * W-wise ’ denotes all except the wise, within 
the supposiito of * intelligent beings.' Indeed, formally (dis- 
regarding any supposJtio\ such a negative term stands for all 
possible terms except its positive: x denotes everything but 
X ; and ' not-wise ' may be taken to include stones, triangles 
and hippAgriffs. In this sense'^^every negative term has some 
positive meaning, though a very indefinite one, not a specific 
positive force like * unwise ' or ‘ unhappy.^ It denotes any 
and everything that has not the attributes connoted by the 
corresponding positive term. 

Privative Terms connote the absence of a quality that 
normally belongs to the thing denoted, as * blind * or * deaf.' 
We may predicate * blind ' or ‘ deaf' of a man, dog or cow that 
happens not to be able to see or hear, because the pon^rs of 
Seeing- and hearing generally belong to these species ; but of a 
^stone or idol these terms can only be used figuratively. 
Indeed, since the contradictory of a privative carries with it 
the privative limitation, a stone is strictly ‘not-blind that is, 
it is * not-something-that-n5rmally-having-sight-wants-it.' 

Contrary Terms are those that (within a certain genus or 
suppositio) severally connote differential qualities 
fact mutually incompatible in same relatiog^jo the sa^e 
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thing, and therefor^ cannot «be predicatj^d of the same subject 
fttbe same relation ; and, so far, they reseiAble Contradictory 
Terms : but they differ from coi^radictory terifts in this, that 
the differential quality connoted by 'e&ch of them is positive, 
ani therefore, not infinite^ but limited (formally) ip part of»the 
suppositio excluded by the others ; so that, possibly, ^either of 
two Contraries is truly predicable of a* given subject. Thus 
*blue’ and *red* are Contraries, for they cannot both be 
predicated of the saipe thing in the same relation ; but are not ^ 
Contradictories, since, in a given pase, neithejr may be pre- 
dicablev: if a flower is blue» in a certain* part, ft cannot in 
the same part be red ; but it may be neither blup nor red, but 
ye*llow ; though it is certainly either blue or not-blue. ’ All 
co-ordifiate terms are formal Contraries, but if, in fact, a series 
of co-ordinates oomprises only two (as male-female), they are 
Contradictories; since each includes all that area of the 
suppdsitio which the other excludes. » 

The extremes^of a series of co-ordinate terms are Ppposites ; 
as, in a list of colours, white^ and black, the jmost strongly 
contrasted, are said to be opposites, or as among hnoods of 
feeling, rapture and mjsery are opposites. But this distinc- 
tion is of slight iogical importance. Imperfect Positive and 
Negative couples, like ‘happy and unhappy,* which (as we 
have seen) are not contradietories, are often called Opposites. 

The members of any series of Contraries are all included 
by any one of thpm and its contradictory, as all colours come 
under * red * and ‘ not-red,* all moods of feeling under * happy * • 
and *«ot-happy/ 



CHAPTER V 

THE CLASSIFICATION OF PROPOSITIONS 

• • 

• • 

§ I. Logicians classify Propositions according to Quantity 
Quality, Relatibn and Modality. • 

As to Quantity, propositions are either Universal y Pai’ 
ticular ; that is to say, the predicate is affirmed or denied 
either of the whole subject or of a part of it — of Ail or of 
Sotne S, 

• All Sis F (th^t is, P is predicated of all 5 ). 

Some S is P (that is, P is predicated of itme S). 

An Uniwrs^ Proposition may^iave for its subject ^^jingular 
term, a collective, a general term distributed, pr an abstract 
term. • • 

(1) A propositimi having a singulaf term for its subject, as 
TAe Queen has gone to France^ys called a Singular Proposition ; 
and some Logicians regard this as a third species of propo- 
sition with respect to quantity, distinct from the Universal and 
Particular ; but this is needless. 

(2) A collective term may be the subject, as Tht Black 
jyatcICis ordered to India. In this case, as well as in singular 
propositions, a predication is made concerning the whole 
subject as a whole. 

• (3) The subject may be a general term taken in its full 
denotation, as All apes are sagacious; and in this case a 
predication is made concerning the whole subject distribu- 
tively; that is, of each and everything the subject stands foi. 

(4) Pr?>positions whose subjects are abstract terms, though 
they may seem t6 be formally Sibgular, are really as to their 
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meaning distributive UnivAsals ; since wh^tever^ is true of a 
quality is true jof whatever thing has that quality so far as that 
quality is concerned. Truth wiM prevail meaifs that All true 
propositions are accepted at last (by iljeer force of being true, in 
spite of interests, prejudices, ignorance and indifference). • To 
bear this in mind may make one cautious in the useof abstract 
terms. * 

In the above paragraphs a distinction is implied b^tween^ 
Singular and Distributive Universals ; but it is very important 
to remember that, technically, every term, whether subject or 
predicate, when taken in its/ull denotatign (or universally), is 
said 4o be ‘ distributed/ although this word, an its ordinary 
sense, would be directly applicable only to general terms. In 
the abSve examples, then, ‘ Queen,* ‘ Black Watch/ ‘ apes,* 
and * truth ’ ar^ all distributed terms. Indeed, a simple defi* 
/nition of the Universal Proposition is ‘one whose subjea is 
disftibuted** • 

A Particular •Proposition is one that has a general term for 
its subject, whilst its predicatejs not affirmed or denied of every- 
thing the subject denotes ; in other words, it is T)ne whose 
subject is not dis^tributgd : as Some lions inhabit Africa, 

In ordinary discourse it is not always ejg^lfeitly statdl whether 
predication is universal or particular ; it would be very natural 
to say Lions inhabit A/rica^lesLvmg it, as far as the words go, 
uncertain whether we mean all or so?ne lions. Propositions 
whose quantity Jls thus left indefinite are technically called 
‘preindesignate,* their quantity not being stated or designated* 
by any introductory expression ; whilst propositions^* whose 
quantity is expressed, as All Foundling-hospitals have a hi^ 
death-rate^ or Some wine is made from grapes^ are said to be 
pr ed esignate.* Now, the rule is that preindesigfbte propoaitions. 
grfi, for logical purposes, to be tjeated as particular; since 
*it is an obvious precaution of the science of proof, in any 
practical application, not to go beyond the evidence. Still the 
rule may be relaxed if the universal quantity of a preindesignate 
proposition is well known or admitted, as in Planets shins wUk 
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nJUcted lights or S^nnen are wretched^ thc^igh, indeed, the 
former of these^ examples, I suppose, may not be true under all 
conditions. Again, such^pfcposition as Man is the paragon 
of animals is not a preindesignate, but an abstract propositian ; 
the subject hfeing elliptical for Man according to his propernature; 
and the translation of k into a general proposition is not All 
men are paragons ; nor can Some men be sufficient, since 
an abstract can only be adequately rendered by a distributed 
term ; but we must say, All men who apprJtLch the ideaU 

The mar^s •or , prede^gnations of Quantity commonly 
used in Logic are : fcr Universal^, Ally Any^ Every, VPhatever 
{in the negatite No oa No one, see next §) ; for Paitilulajs, 
Some. 

<> 9 

It should be carefully noted that Some, technically used, 
does not mean Some only, but Some at least (if may be one, or 
more, or all). If it meant ‘ Some ofily* every particular propo- 
sition would be an 'exclusive exponible (chap. ii. § 3) ; since 
Only some men are wise implies that Some m&n are not wise. 
Besides, f xitay often happen ^in an investigation that all 
the instances we have observed come under a certain rule, 
though we do not yet feel justified m regarding the rule as 
univcr.sal ; and thfs situation is exactly met by the expression 
Some {it may be all). 

The words Many, Most, Few are generally interpreted to 
mean Some ; but as ^ost signifies that exceptions are known, 
and Few that the exceptions are the more numerous, proposi- 
tions thus predesignate are in fact exponibles, amounting to 
r Some *are Some are not. If to work with both forms^s too 
cumbrous, so that we must choose one, apparently Few are 
should be treated as Some are not. The scientific course to 
adopt with propositions predesignate by Most or Few, is to 
collect statistics and determine the percentage ; thus, Few men 
are wise — say 3^ per cent. 

The (;^Uantity,QLa propositionj^then, ij^ usually^ determined 
entijejj?* pl the sjjbjgc^ whatbei: 

Still, the quantity of the predicate is often an important 
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consideration ; apd thougft in ordinary t^age the predicate 

never predesignate, Logicians agree that in every Negative 
Proposition (see § 2) the predidlite is * distributed,’ thjitt to 
saj; is denied altogether of the stKjcct, and that this is in- 
volved in, the form of denjal. To say Some men mre not bf 'ave^ 
is to declare that the quality for which men may* be called 
Lrave is not at all found in the Some men referred to : and, 
similarly, to say A^o men are proof against flattery^ cuts dff the 
being * proof againar, flattery* entirely from the list of human 
attributes. On the other hand, every AflfirmaUve Propositigp 
is reg*^ded as having an undistributed predicate ; diat is to 
say, ks predicate is not affirmed exclusively of the subject. 
J!^me men are wise does not mean that ^ wise ' cannot be 
prediefted of any other beings; it is equivalent to Some 
men are wise {^fhoever else may be). And All elephants are 
sagacious does not limit sagacity to elephants: regarding 
* sa^heious ’ as possibly denoting many animals of many speges 
that exhibit th^ quality, this proposition is equivalent to ‘ All 
elephants are some sagacious gnimals.* Clearly, the^ffirmative 
predication of a quality does not imply exclusive possession of 
It as denial imp^jes itsb complete absence ; and, therefore, to 
regard the predicate of an affiimative proposition as dtstributed 
would be to go beyond the evidence and to take for granted 
nhat had never been alleged. 

Some Logicians, seeing that the quantity of predicates, 
though not distinctly expressed, is recognised, and holding 
(chat it is the part of Logic “to make explicit in language 
t whatever is implicit in thought,” have propo^^d to exhibit 
the quantity of predicates by predesignation, thus: 'Some 
men are some wise (beings)’; ‘some men are not any brave 
(beings); etc. This is called the Qumitificatfcn of the JPr§- 
^icatf, and leads to some modifications of Deductive Logic 
Vhich will be referred to, but not developed, hereafter. (See 
$ 3 ; and chap. vii. § 4.) 

§ 2. to Qjiality, Propositions are either Affirnmtiye. ar 
Ncgadyf. An Affirmative Pitpowtioo i% formally, g^e whQ.^ 
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copula is affirmative (or, has no negative signX as 5— & — All 

men — are^fartial to themselves. A Negative Propositiontis 
one whose copula is ne^isre (or, has a negative sign), as 
5— iV not — Py Some men-^dre not— proof against flattery. When, 
indfeed, a Negative Proposition is <jf Universal Qus^ntity, it is 
stated thus : No S is P, No men are proof against flattery ; 
but, in this case, the detachment of the negative sign from the 
copula and its association with the subject is merely an accident 
of our idiom ; the proposition is the same^s All men — art not 
—proof against flattery. .It must be distinguished, therefore, 
from such In expression as Nqp every man is proop^against 
flattery ; for here the negative sign really qualifies the subject, 
and the proposition is Particular, being equivalent to S(fhie 
men — are not— proof against flattery. » 

When the negative sign is associated witii the predicate 
so as to make this an Infinite Term (chap., iv. § 8 ), the 
lyoposition is called an Infi nite Propositioq, as S is mot P 
(or /), All men are — incapable of resisting flattery^ or are — 

when the copula is affirmative, are; 
formally, themselves affirmative, althc^gh their force is chiefly 
negative*; for, as the last example shows, the difference 
between an infinite and a negative proposition may depend 
upon a hyphen. It has been proposed, indeed, with a view to 
superficial simplification, to turn all Negatives into Infinites, 
and thus render all propositions Affirmative in Quality. But 
although every proposition both affirms and denies something 
^according to the aspect in which you regard it (as Sftew is 
white denies that it is any other colour, and Snow is not blue 
affirms that it is some other colour), yet there is a great 
difference bftween the definite, affirmation, of. a genuine 
'affirmative and the vague affirmation of a negative qr. infinite ; 
so that materially ^ jihirmative infinite is the same as « 
nega tive. 

Generally Mill’s remark is true, that affirmation and denial 
stand for distinctions of facta that cannot be got rid of by. 


not-proof against flattery 
Infinite propositions. 
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manipulation of i^ords. Whether granite finks jin water, or 
not ; whether the rook lives a hundred years, or not ; whether 
a man has a hundred dollars in'^his pocket, or not; whether 
hui]}an bones have ever been founA In tertiary strata, or not ; 
such altert^atives require distinct forms of expression. At the 
same time, it may be granted that many facts admit of being 
stated with nearly equal propriety in eitller Quality, as No man 
is proof against flattery^ or AH men are open to flattery. 

But whatever advantage there is in occasionally changing 
the Quality of a proposition may be^ gained by#<the process of 
Obversbn (chap. vii. § 5) whilst to u§e only one Quality 
* would •'impair the elasticity of logical expression. It is a 
postulate of Logic that the negative sign may be transferricd 
from thS copula to the predicate, or from the predicate to the 
copula^ without ihtering the sense of a proposition ; and this is 
justified by the experience that not to have an attribute and to 
be without it are the same thing. •» .r 

§ 3. A. I. E O. — Combining the two kinds of Quantity 
Universal and Particular, wi^h the two kinds* of^ Quality, 
Affirmative and Negative, we get four simple types of pro- 
position, which it usual to symbolise by the letters A. 1 . £. O., 
thus : 

A. Universal Affirmative — All S is P. 

I. Particular Affirmative — ^Some S is P. 

E. Universal Negative — No S is P. 

O. Particular Negative— Some S is not P. 

The^ symbols are exceedingly useful in abbreviating the . 
exposition of Logic; and they should be so learnt as to 
suggest their meaning without the least need for an effort of ' 
recollection. As an aid to this, observe that A. and I. are ^ 
the first two vowels in affirmo and •that E. and O. are the 
vowels in nego* 

Those Logicians who explicitly quantify , the . 
obtun, in all, ^ighLlfiniW l^PHip«siUQaJu:.Qpr4ing to 
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U. Tojo-tot^l Affirmative — ^ All X is^all Y. 

A. Toto^artial Affirmative — All X is some Y. 

Y. Parti-total Affirmatife — Some X is all Y. 

I. Parti-partial Aflfrmative — Some X is some Y. 

E. Tdto-total Negative — fJo X is any Y. , 

If, Toto-partial Negative — No X is some Y 
O. Parti-total Negative — Some X is not any Y, 
w. Parti-partial Negative — Some X is not some Y. 
Here A. I. E. O. correspond with those ^similarly symbolised 
in the usual Jist,, merely* designating in the predicates the 
quantity which was /ormerly treated as implicit. » 

§.4. As to delation., propositions are either Categovcal or 
Conditional. A Categorical Proposition is one in which ftie 
predicate is dnectly affirmed or denied of the subiectVitliout 
any limitation of time, place, or circumstancfcj extraa9oq^..tO 
the subject, as A// mm in England are secure of justice; in 
which proposition, though there is a limitation of plact*(*in 
England’), it is included in the subject. Qf this kind are 
nearly allfthe examples that ha^ yet been given, according to 
the form S is P, 

A Conditional Proposition is so caUed because the predica- 
tion is made under^some limitationtor condition not included 
in the subject, If a man lives in England he is secure of 
justice. Here the limitation ‘ living in England ' is put into a 
conditional sentence ^traneous to the subject, ‘he,’ repre- 
senting any man. ' * i . ^ 

Conditional propositions, again, we of two kinds— IJypo- 
, theti^^ and Disjunctive. Hypothetical propositions ane those 
that are limited by an explicit conditional sentence, as above, 

* or thus : If Joe Smith was a prophet his followers have bun 
^ unjustly persituted. Or in symbols thus : 

If 4 is, B is ; 

IfAisB, AisC; 

If A is B, C is D. 

Disjutfctiye propositions . iine those in which, the conditlop 
wdw which predic^ttiort is made is not explicit bti| opiy 
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implied under the disguise of an Alternative proposition, as 
Smith was eiiker a prophet or an impostor. Acre there is 
no direct predication concerning^Joe Smith, bi!t only a predi- 
cation of one of the alternatives V:^riditionally on the other 
bemg denied, as, If Jot Smith was not a prophti he waf an 
impostor ; or, If he was not an impostor^ he was a prophet. 
Symbolically, Conditionals may be represented thus*: 

A is either B or C, 

!gither A is B or C is D. 

Now, formally, eyery Condition^tl may be j^jxpressed as a 
Qategqfical. For our last e/ample shows how a* Disjunctive 
« may ^e reduced to two Hypotheticals (of .which one is 
rclUundant, being the contrapositive of the other ; see chap. vii. 

§ lo). •And a Hypothetical is reducible to a Caftegorical thus : 
If rain falls on St. SwithifCs Day^ it falls every day for the next 
forty ; or, in other words, The case of rain falling on St. 
Swiihin's Day is a case of rain falling forphe next forty. Bjit 
this, though the common plan of stating the Categorical 
equivalent, is portentously clumsy. It would be .better to say: 
Wlunever rain falls upon St. SwithMs Day\ it falls fir the next 
forty. Or, recalling Milljs remark that ttve essence of a Hypo- 
thetical is to state* that oqe clause of U (the indicative) may be 
inferred from the other (the conditional),* we may write: The 
falling of rain upon St. Swithin's Day is a sign of its falling for 
the next forty. Or, similarly. Proof of Joe Smith*s prophetic 
mission is a proof of his not being an impostor. 

This turning of Conditionals into Categoricals is called a 
Changp of Relation ; and the process may be reversed : All the 
wise are virtuous may be written. If any man is wise he is * 
virtuous ; or, again. Either a man is not wise or he is virtuous. • 
But the categorical form is usually the simplest, a 

If, then, as substitutes for the corresponding conditionals,' 
categoricals are formally adequate, thdugh sometimes inelegant, 
it may be urged that Logic has nothing to do with elegance ; 
or that, at any rate, the chief elegance of science is economy, 
and that therefore, for scientigc purposes, whatever we may 
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wnte lurthei^ abomt condihonals idust be an ugly excrescence* 
The scientific purpose of Logic is to assign the conditions tof 
proof. Can we, then, in thef conditional form prove anything 
that cannot be proved Jrf the categorical ? Or does a con- 
difional reqtiire to be itself proved^by any method not applic- 
able to the Categorical ? If not, why go on with the discussion 
of Conditionals ? Fcfi: all laws of Nature, however stated, are 
essentially categorical. ‘If a straight line falls on another 
straight line, the adjacent angles are together equal to two 
right angles*; *Jf a body is, unsupported, it falls* ; * If population 
increases rents tend to rise*: here ‘ if ' means ‘ whenjpver * or 
‘all cases ini^hich for to raise a doubt whether a straight , 
line is ever conceived to fall upon another, whether bodies %re 
ever unsuppcnted, or population ever increases, is a superfluity 
of scepticism ; and plainly the hypothetical form has nothing 
to do with the proof of such propositions, nor with inference 
£rom them. « » 

Still, the disjunctive fprm is useful in stating a Division 
(chap, xy.), whether formal (ag A ts B or nof-B) qj material 
(as Cafs are white^ or blacky or tortoiseshell^ or tabby). And in 
some cases the hypothetical form ma)^ be useful* One of these 
occurs ^here it is important to draw.attentidn to the condition, 
as something especially requiring examination. If there is a 
resisting medium in space, the earth will fall into the sun ; ffthe 
Corn Laws are to be re enacted, we had better sell railways and 
buy land: here the hypothetical form draws attention to the 
questions whether there is a resisting medium in space, whether 
the •f orn Laws are likely to be re-enacted ; but as to tpethods 
of inference and proof, the hypothetical form has nothing to do 
with them. The propositions predicate causation : A resisting 
medium in spnce is a condition of the earth's falling into the sun; 
A Com Law is a condition of the rise of rents, and the fall of 
railway profits. 

A second case in which the Ijiypothetical is a speciaUy 
aggr^riate form of staternent occurs whiprc a pTOPPsitipn relates 
to a particular matter and to Suture time, as Ifth$re be a storm 
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to- morrow i we shalJ^ miss our^picnie. it is in ^uch fases (which 
are of very slight logical value) that the categorical form seems 
most strained and inelegant ; bftt ^ven then it is logically 
adequate ; and the true reasons why ^conditionals have to Jbe 
discussed here and hereina&er are, that it is usual to do so, and 
that they furnish valuable exercises in formal thinking. Most 
people find them more difficult to manipulate than caflegoricals, 
and therefore they should be more zealously mastered. 

In discussing Conditional Propositions, the conditional 
sentence of a Hypothetical, or the first alt,ern8^.ive of a Dis- 
Xunctivof is called the Antecedent ; the indicative sentence of 
a Hypothetical, or the second alternatiye of a Disjunctive, Is 
calTed tlie Consequent. 

Hypdtheticals, like Categoricals, may be classed, according 
Quantity ancP Quality. Premising that the quantity of a 
, Hypothetical depends on the quantity of its Antecedent 
. (whidli determines its limitation), whilst tts quality dependf 
. on the quality of. its consequent (which makes the predication), 
we may exhibit four forms ; • 

A. If A isB, CisD; 

I, Somftifnestwken A is B, C is D ; 

'E, If A is B^rC is not D ; , ' 

O. Sometimes when A is B^ C is not £>, 

But I. and O. are rarely used. 

, As for Disjunctives, it is easy to distinguish the two quantities 
thus : , 

A. Either A is B, or C is D ; 
r I. Sometimes either A is B or C is D, * c* 

But I. is rarely used. The distinction of quality, however, 
cannot be made : there are no true negative forms. If we 
write : • 

Neither is A B^ nor^ C D, 

there is here no alternative predication, but only an Exponible 
equivalent to No A is Bf and No C is D, And if we 
write: 


Either A is not 3, or C is not Z), 
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• . '* ^ ) 
this is affirmative as to Aie alteriiation, and is for all methods 

j I 

of treatment equivalent to A. 

Logicians afe divided in opinion as to the interpretation of 
, the conjunction * eithef, tJ * ; some holding that it means ‘ not 
bdlh/ others that it means ‘it may be both/ Grammatical 
usage, upon which the question is sometimes argued, does not 
seem to be established in favour of either view. If we say 
A man so precise in his walk and conversation is either a saint or 
a consummate hypocrite; or, again. One ja)ho is happy in a 
solitary life is either more gr less than man ; we cannot in such 
cases mearf that the subject i^ay be both. On thp other 
hand, if it be 5iaid that the author of Tale of a Tub * is tfther a . 
misanthrope or a dyspep tic fthQ alternatives are not incompatible. 
Or, again, given that X, is a lunatic^ or a lover^ or a poet^ the 
three predicates have much congruity. ^ 

It has been urged, however, that in Logic, language should be 
made as exact and (jefinite as possible, and that this requires 
the exclusive interpretation ‘ not both.’ But it seems a better 
argumen^, that Logic, as the ijpience of evidence, must not 
assume more than is given ; and, therefore, to be on the safe 
side, must in doubtful cases assume the least, just as it 
generally assumes a prein designate, term to be of particular 
quantity. According to this argument, • either, or ' means ‘ one, 
or the other, or both/ » 

However, when both the alternative propositions have the ^ 
same subject, as either A is By or A is C7, if th^ two predicates are 
contrary or contradictory terms (as * saint’ and ‘hypocrite,’ or 
‘saint’ and ‘oot^saint’), they cannot in their nature be prodicable 
in the same way of the same subject, and, therefore, in such a 
. case * either, or ’ means one or the other, but not both in the 
same relatiora Hence it seems necessary to admit that the 
’ conjunction ‘ either, or ’ may sometimes require one interpre- 
tation, sometimes the otl^er ; and the rule seems to be that it 
implies the further possibility ‘or both,* except when both 
alternatives have the same subject whilst the predicates are 
contraries or contradictories. « 



6i LOGie: DEDUC^ri;«; AND INDUCTILE 

f 

If, then, the disjunctive A is either B or Ci(B ajid C being 
contraries) implies that both alternatives cannot be true, it can 
only be adequately rendered in hyf/o^eticals by tfie two forms — 
A is B, it is not C, and (2) if A i^ ^ot it is C, But 
if the disjunctive A is eithef B or C (B and C not* being con- 
traries) implies that both may be true, it will be adequately 
translated into a hypothetical by the sin^e form, If A is not By 
it is C We cannot translate it into — If A is By it is ndt C , 
for, by our suppositk)n, \{* A is B^ is true, it does not follow 
that ^ A is C* must be false. •. ^ 

It may be observed that these conditional forms^often cover 
► assertio^ns that are not true complex propositions^^ but a sort of 
enthymemes (chap, xi. § 2), arguments abbreviated and rhetori- 
cally di^uised. The hypothetical, ^ If Plato wots not mistaken 
poets art dangero'fis citizens y may be considered as an argument 
against the laureateship, and may be expanded (informally) 
thus? ‘All Plato’s opinions deserve respect; one of them was 
that poets are bad citizens ; therefore it behoves us to be chary 
of encouraging poetry.’ Or ^ake this disjunctive, ‘ Either 
Bacon wrote the works ascribed to Shakespearty or there were 
two men of the highest genius in the same age and coimtryl This 
means that it is not likely there should be twOf such mfen, that 
we are sure of Bacon, and therefore ought to give him all the 
glory. Now, if it is the paft of Logic ‘ to make explicit in 
, language all that is implicit in thought,’ or to put arguments 
into the form in ^w^hich they can best be examined, suck 
propositions as the above ought to be analysed in the way 
suggested, and confirmed or refuted according to their •real 
intention. 

§ 5. As to Modality, propositions are divided into Pure and < 
Modal. A Modal proposition is one in which th% predicate is 
. affirmed qr deniedi.not simply bu| cum modoy ^th a qualifica- [ 
Aipn. And some Logicians have considered any adverb^ 

. occurring in the predicate, or any sign of past or future^ 
tense, enough to constitute a modal: as ‘Petroleum i»dan-^ 
gerously inflammable ’ ; ‘ Englishtzc////^^ the universal language.’ 
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But far the most importatit kind"* of modalit y, and the on^y 
one we need consider, is tlmt which, is 
qualification oi' the predi^W ss to thfi degree of certainty 
jivith which iJ^is affirm^dMr aenied. Thus, The bite of 
the^cobra probably mortal,’ is called a Contingent or Pro- 
blematic lyiodal : * Water is certainly composed of oxygen and 
hydrogen * ,is an Assertory or Certain Modal ; ‘ Two straight 
lines cannot enclose a space’ is a Necessary or Apodeictic 
Modal (the opposite being inconceivable), Propositions not 
thus qualified are called Puje. 

Modal propositions have had ^ long and eventful history, 
but they have,, not been found tractable by the resources of 
ordinary Logic, and are now generally neglected by the authors 
of text-books. Accordingly, I shall not enlarge uptm the 
merely logical treatment of them in the present work. No 
doubt such propositions are common in ordinary discourse, 
and in some rough way we combine them and draw inferences 
from them. It is understood that a combination of assertory 
or of apodeicjtic premises may warrant an assertory or an 
apodeictic conclusion ; but that if we combine either of these 
with a problematic premise our conclusion becomes problematic; 
whilst the combination of two problematic premises gives a 
conclusion less certain than either. But if we ask ' How much 
less certain ? ’ we are left to sheer gqessing. That the modality 
of a conclusion follows the less certain of the premises com- 
bined is inadequate for scientific guidance ; so that, as ordinary 
Logic can get no farther than this, it is now generally agreed 
to abandon the discussion of Modals. The true scientific 
^course Vith regard to them is, to endeavour to determine the 
degree of certainty attaching to a proposition by collecting 
statistics with ^^gard to it. Thus, instead of ‘ The cobra’s bite 
is probably fatal,’ we might find that it is fatal 8o times in loo. 
Then, if we know that of fliose who go to India 3 in 1000 are 
bitten, we can calculate what the chances are that any one 
going tP India will die of a cobra’s bite (chap. xx.). 

§ 6. Verbal and Real Propositions.—Another important 
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^iyision of propositions tufns^upoK th^relation of thc^irfidi- 
qfsite to the subject in respect of their connotations. We 
saw, when discussing Relative Terms, that thd connotation of 
one term often implies that of a\i6ther; sometimes recipro-^ 
caily, like ‘master ’and ‘slave*; or by inclusion^ like sp^ies 
and genus; or by exclusion, like contraries and contradictories. 
When terms so related appear as subject and predicate of the 
same proposition, the result is often tautology — The master 
has authority over his slave ; A horse is an animal ; Red is not 
blue ; British is not foreign. Whoever knows the meaning of 
‘mastgr,’ ‘horse,* ‘red,* ‘Bytish,* learns Viotfiinfe from these 
propositions. Hence they are called Btappsitiaas, as 

ftjly expoundjiij^the sense of words, oi^ as if they were ptopo- 
sitionsaonly by satisfying t he form s of lan^uage^-JaoOkyJiilfi^ 
tjie function of^gropositions in conveying a knowledge of facts. 
They are also called ‘ Analytic * and ‘Explicative,* when 
th€^ separate and disengage the elements of the connotation 
of the subject Doubtless, such propositions are very useful to 
one who does not know the language ; and Definitions, which 
are verbal propositions whose«^ predicates analyse ‘the whole 
connotations of their subiects, are indispensable instruments 
of science (see chap. xxii,). ^ c 

Of course, hypothetical propositions may also be verbal, as 
If the soul be material it is extended; for ‘extension* is connoted 
by * matter * : and, therefore, the corresponding disjunctive is 
verbal. But a tnie divisional disjunctive can never be verbitl 
(chap. xxi. § 4 , rule i). 

On^the other hand, there J5JDP such <iirect r^a^pn 

between, subjecLand ^predicate that, thefr ^nnotatbnf imply^ 
one another, but the predicate connotes something that cappot 
be learnt from the connotation of the subject, ^re ia.no longer . 
tautology, but an e nlar ge ment pf ^JHlsauiug — Masters are 
degraded by their slaves ; The horse if the noblest animal; Red is 
the favourite colour of the British army, §uch propositions arp 
Synthetig, or Ampliative, because they are *propo- 
fitions for which a mere understanding of their subjects would 
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be no substitute, sipce the ^redicat^ adds a iqeaningof its 
concerning matter of fact. ' 

It has been seriously qi^^sdoned a verbal propo- 

rtion deserves to be called a proposition at all. We may 
whSher, to any one who understancjs the language,, a verbal 
proposition can ever be an inference or conclusion from 
evidence ; or whether k verbal proposition can ever furnish 
grounds for an inference, which might not just as well be 
found in the meaning of the subject ? We shall see hereafter 
that, without a^j answer to these questions, some important 
problems muit remain unsolved. • The whole subject ci real 
and verbal propositions yrill inevitably recur in the chaptars 
Definition ; but verbal propositions are such common blemishes 
in composition, and such frequent and fatal pitfalls in argidnent, 
that attention cannot be drawn to them too early or too often. 



CHAPTER VI 

CONDITIONS OF IMMEDIATE INFERENCE 

i 

m 

5 I. The word lafcrencd' is used in/%two different seusss, 
Vhiefi are often confused but should be carefully distinguished 
tot sense, it means a process of thought or reasoning 
by which the ijiind passes from facts or statements presented, 
to some opinion or expectation, rtie data may be very vague 
and slight, prompting no more than a guess or surmise; as 
when we look up at the sky and form some expectation abaut 
the weather, or* from the trick of a man’s face entertain some 
prejudice as to his character berimportant 

and strongly .significaai, like the footprint that frightened 
Crusoe, or as when miws of war makes the city expect that 
Consols will fall. The^ are examples of the act of* inferring, 
or of inference as a process ; and with inference in this sen§e 
t!Q!gic bas nothing tg do ; It belongs to Psychology to explain 
how it is that our minds pass from one perception or thought 
to another thought, and how we come to conjecture, conclude 
and believe (cf. chap, i, § 6). 

ItTthe ‘i{)igrjgjjqplnieMi& not fins pr<fcess 0 / 

guessinj' or opining, tutiberesulLoLit; the surmise, opinion, 
or belief when formed ; in a word, tbf C^nclusiOP • and [t. i$ 
thf^ se^se that Inference is treated of ip I,rOgi<^ The subject-' 
matter of Logic is an inference, ji^gment or conclusion con 
cerning facts, embodied in a proposition, which is to b( 
examined in relation to the evidence that may be adduced for 
, it, in order to determine whether, or how far, the evidence 
amounts to proof, l^gic is«ihe «aeace.,pf~jRea8Qiling,jn tue 
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sense in which i reasoning * means giving reasons, for it; 4 hows 
what sort of reasqps are good. Whilst Psychology explains how 
the mind goes forward frqn^ data to conclusions, Logic takes a 
c^9]|ision and goes back to the data, inquiring whether thosw 
data, together <^ith any other evidencei(facts or principles) that 
can be collected, are of a nature to warrant the conclusion. If 
we think that* the night will be stormy, that A. Schultze is of an 
amiable disposition, that water expands in freezing, or that one 
tneans to national prosperity is popular educAtion, and wish to 
know whether w« h^ve evidence sufficient to justify us in 
holding these opiniot^. Logic cafti tell us what form* the 
evidence should* assume ki order to be conclusive. Obsefve:^ 
I say what form the evidence should assume, not that l^gic 
tells us what facts are proper evidence in any of these cases ; 
that is a question for the man of special experience in life, or 
in science, or in business. But whatever the facts are that 
cowstitute the evidence? they must, in order to prove the poin% 
admit of being stated in conformity with certain principles or 
conditions ^an<f of these principle® or conditions Logic is the 
science. It deals, then, not with the subjective process of 
inferring, but with the objective grounds ♦hat justify or discredit 
the inference, • * • 

§ 2. Infere nces, in the Logical sense, are divided into two 
great classes, the Immediate and the Mediate, according to the 
character of the evidence offered in proof of them. In fact, to 
speak of inferences, in the sense of conclusiona, as immediate 
or mediate, is an abuse of language, derived from times before 
Ike distinction between inference as process and inference as 
result was generally felt. No doubt we ought rather to speak 
of’Immediate and Mediate Evidence ; but it is of little use to 
att;.empt to alter fhe traditional expressions of the science. 

^ Immediate Inference, t^^en, is one that depends for its proof 
upon only one other proposition which has the same, or more 
extensive, terms (or matter). Thus that one means to national 
prosperity is popular education is an immediate inference, if 
the evidence for it is no more that the admission that fopulae 
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^ucation is a means to national prosperity ; Siviilarly, it is an 
immediate inference that Some authors are vaip^ if it be granted 
that All authors are vain. C ^ 

An Immediate Inference, indeed, is Uuk>niit>thnn a 
transfofmation ; and some Logicians dispute its claims to be 
called an inference at all, on the ground that it is identical with 
the pretended evidence. If we attend to the ^meaning, say 
they, an imjjjediate inference does not really express any new 
judgment ; the fsSet expressed by it is either the same as its 
evidence, or is even less significant. If from J\^o men are gods 
we JJrove that No gods are*men^ this is #iugatory ; if we prove 
froifi it that Some men are not gode^ this is Ho emasculate the 
sen?^, to waste valuable information, to lose the commanding 
sweep of our universal proposition. 

Still, in Formal Logic, it is often found that an immediate 
inference expresses our knowledge in a more convenient form 
tlian /that of the evidentiary propositicai, as will appear in«ihe 
chapter on S>dlogisms and elsewhere. And in transforming an 
universal into a particular^k proposition, as No m€H are gods, 
therefore. Some men are not gods, the latter statement, though 
weaker, is far snore «^sily proved ; since a single instance 
suffices. 

. A i^diate Inference, on the other hand, depends for its 
evidence upon a plurality of other propositions (two or more) 
which are connected together on logical principles. If we 
argue— 

No men are gods ; 

Alexander the Great is a man ; 

Alexander the Great is not a god : 
this is a Mediate Inference. The evidence consists of two 
propositions connected by the term ‘ man,' \feiich is comindn 
to both (a Middle Term), me(jiating between ^ gods' and 
•Alexander.' Mediate Inferences comprise Syllogisms with 
their developments, and Inductions ; and to discuss them 
furthet at present would be to anticipate future chapters. We 
must now deal with the {Principles or conditions on which 
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Immediate In jerenc^s are VMid : commonly called the “ Law| 
of Thought/' 

§ 3 The Laws of Thounh^are conditions of the logical 
c and criticism *€3* all sorts of evidence; but as ^ 
Immediate laference, they may regarded as tl;ie only 
conditions it need satisfy. They are three; (i) The principle 
of Identity (usually stated as * Whatever iSy is^ or ^ A is A^)\ 
(2) The principle of Contradiction (*// is impossible for the 
• same thing to be and not be^ or * A is not^ not- A ') ; (3) The 
principle of Excluded Middle {'Anything must either be or 
not bCy or ‘ & is either A or noL%A '). These principl<||5 are 
manifestly not Maws ' of jthought in the sense in which ^law ' 
is used in Psychology; they do not, like the laws of the 
association of ideas, profess to give an account of the Actual 
mental processes that uniformly take place irf judgment or 
reasoning. If they were such natural laws of thought, it 
would be impossible tfor anybody to mistake one thing for 
another or assume that the same thing may; both be and 
not be ; whereas we know that pfople frequently make such 
mistakes. In relation to thought, therefore, these principles 
can only be regarded as laws when ^tated^as precepts, the 
observance of which ^(consciously or rvot) is necessary to clear 
and consistent thinking; e.g,^ Never assume that the same 
thing can both be and not be. 

However, in this book. Logic is treated as the science of 
thought only as embodied in propositions, in jespect of which 
evidence is to be adduced, or which are to be used as evi- 
dence o£ othei® propositions ; and, accordingly, the above^laws 
or principles must be restated as the conditions of consistent 
argument in such terms as to be directly applicable to propo- 
sitions, Now,#t was shown in the chapter on the connotation 
of terms, that terms are assumed by Logicians to be capable of 
definite meaning, and of t)eing used univocally in the same 
cpnt(s.:7i:t : if, or in so far as, this is not the case, we cannot 
understand one another's reasons nor even pursue in solitary 
meditation any coherent train cof argument. We saw, too, 
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that the meanings of tArms we#e related to^ one another : 
4ome being full correlatives ; others partially* inclusive one 
of another, as species of genui#; fthers mutually incompatible, 
2$ contraries; or alternatively prdjlfcable, as contradictor^^ 
We nqw assume that ^propositions are capaWe of dc^mte 
. meaning according to the meaning of their component terms 
and of the relation between them ; that the meaiiing, the fact 
asserted or denied, is what we are really concerned to prove or 
disprove ; that a inere change in the words that constitute our. 
terms, or of construction, does npt affect the truth of a propo- 
sitiqjp as long as the meaniijg is not alterM, or (father) as long 
as np fresh meaning is introduced ; and that i( the meaning of 
any proposition is true, any other proposition that denies it is 
falsft This postulate is plainly necessary te consistency of 
statement and discourse ; and consistency is necessary, if our 
thought or speech is to correspond with the unity and co- 
herence of Nature and experience ; an4 the Laws of Thought 
or Conditions of Immediate Inference are an analysis of this 
postulate. ^ e 

§ 4. The principle of Identity is usually written symbolicalj^ 
thus : A is A ; not-AJs noi-A, It assumes that something 
and that it may lie repiesented by a term. , We need not here 
raise any metaphysical question whether after all anything can 
be said really to to be ijelf-identical and sempiternal. Logic 
takes for granted a certain relative identity and persistence of 
things. Socrates in his father’s workshop, at the battle of 
Deliuin, and in prison, is assumed to be the same man 
deiytable by the same name; and similarly, elephant, or 
justice, or fairy, in the same context, is to be understood uf 
the same thing under the same suppositio. 

But, further, it is assumed that of the sanie term another 
term may be predicated again and again in the same sehse 
under the same conditions; thaf (in other words) we may 
speak of the identity of meaning in a proposition as well as in a 
term. To symbolise this we ought to alter the usual formula 
for Identity and write it thus : If B is A^ B is A ; if B is 
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Hof-A, B is If Sovrata^ is* wise, he is wise ; if fairij^ 

frequent the moonlight, the^ do; if Justice is*not of this worm, 
it is not. Whatever afhrm^titfn or denial we make concerning 
«^nv subject, we are boifnfl to adhere to it for the purposes of 
the current •argument or investigation. Of course, if our 
assertion turns out to be false, we must not adhere to it ; but 
then we must repudiafe all that we formerly deduced from it 
and begin again with a clean slate. 

Again, whatever is true or false in or^ form of words is 
true or false in any other this is undeniable ; but in Formal 
Logic it is \iot very convenient.^ If Socrates is wise, g it an 
identity to say ‘ Therefore the master of Plato is wise * ; or, 
further, that he ‘takes enlightened views of life'? If Eve/y 
man is fallibl&^ is it an identical proposition that Evt^ man 
is liable to error 1 It seems pedantic to demand a separate 
proposition that Fallible is liable to error. But, on the other 
^and, the insidious, substitution of one teim for another 
speciously identical, is a chief occasion of fallacy. How if 
we go 09 to .argue : therefore, ^very man is apt to blunder^ 
prone to confusion of thought^ inured to selfcofitradictionl 
Practically, I am afraid that the substitution of identities 
must b<? left t<\ candour and good-sense; and may they 
increase among us.* But Formal Logic is, no doubt, safest 
with symbols ; should, perhnps, cpntent itself with A and B ; 
or, at least, hardly venture beyond Y and Z, 

§ 5. The principle of Contradiction is usually written 
symbolically, thus : A is not not-A, But, since this formula 
seems to be adapted to a single term, whereas w^ want 
one tdat is applicable to propositions, it may be better 
•to write it thus : B is not both A and not-A, That is to 
say : if any t|rm may be affirmed of a subject, the contra- 
*dictory term may be denied of it in the same relation. A 
leaf that is green on on^ side of it may be not-green on the 
other ; but it is not both green and not-green on the same 
surface, at the same time, and in the same light. If a stick is 
straight, it is false that it is jit the same time not-straighc : 
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Imving granted that two angles ar# equal, ^we lyust aeny mat 
they are unequal. • 

But is it necessarily false that fh^stick is ‘ cro^oked ’ ; must we 
deny that either angle is ‘ greater or IJss' than the other ? 
far is it permissible to substitute any other term for the foiffal 
contradictory? Clearly, the principle of Contradiction takes 
for granted the principle of Identity •and is subject to the 
same difficulties in its practical application. As a matter of 
fact and common s^nse, if we affirm any term, we are bound 
to deny not only the contradictory .but all synonyms for this, 
and ^Jso all contraries and^ opposites ; w^ict, of course, are 
inclu(Jed in the contradictory. But who shall determine what 
T^ese are? Without an authoritative^ Logical Dictionary to 
refer ^o, where all contradictories, synonyms, «nd contraries 
may be found dn record, Formal Logic will hardly sanction the 
free play of common sense. 

The principle of Excluded Middle is ysually written : B is 
either A or not-A ; that is, if any term be denied of a subject, 
the contradictory term may affirmed in the sam^relation. 
Of course, we may deny that a leaf is green on one side 
without being bound tp affirm that it is not-green on the 
other. But in the* same jelation a leaf is eitljer green or not- 
green ; at the same time, a stick is either l?ent or not-bent. If 
we deny that A is greater th^n B, we must affirm that it is not- 
greater than B. 

Whilst, then, the principle of Contradiction (that ‘ of contra- 
dictory predicates, one being affirmed, the other is denied') 
migh^ seem to leave open a third or middle* course, the 
denying of both contradictories, the principle of Excluded ' 
Middle derives its name from the excluding of this middle 
course, by declaring that the one or the c^er must be 
affirmed. Hence the principle of Excluded Middle does* 
not hold good of mere contrary tdrms. If we deny that a 
leaf is green, we are not bound to affirm it to be yellow; 
for it may be red ; and, therefore, we may deny both con- 
traries, yellow and green, l^ji fact two contraries do not 
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between the^i cofer the %hofe predicable ,area, but contr|i- 
dictories do : the form of ttieir expression is such that (witmn 
the suppositio) each induces ^all that the other excludes; so 
4j^t the subject (if brought within the suppositio) must fgll 
under the oife or the other. It ma); seem absurd to, say that 
Mont Blasic is either wise or not-wise ; but how comes any 
mind so iH-organised *as to introduce Mont Blanc into this 
strange company? Being there, however, the principle is 
inexorable : Mont Blanc, alas ! is not-wise/ 

In fact, the ^principles* of Contradiction and Excluded 
Middle are* inseparable ; they are implicit in all distinct 
experience, and may b§ regarded as indicating the two 2[;5pectj 
of Negation. The principle of Contradiction says : B is not 
both A and no1-Ay as if not- A might be nothing at all ; ^iiis is 
abstract negation. But the principle of ExcludSd Middle says : 
Granting that B is not A^ it is still somethmg — namely, not- A ; 
thus bringing us bcvck to the concrete experience of a con- 
tinuum in which the absence of one thing implies the presence 
of something «lse. Symbolically^: to deny that B is A is to 
affirm that B is not A, and this only differs by a hyphen from 
B is not-A. But if any one holds th^ the^ hyphen makes all 
the difference, I give it up. « 

These principles, which were necessarily to some extent 
anticipated in chap. iv. § 7, tht next chapter will further 
illustrate. 

§ 6. But first we must draw attention Xp a maxim (also 
’ already mentioned), which is strictly applicable to Immediate 
, Infereijces, though (as we shall see) in other kinds of p^oof it 
may be only a formal condition : this is the general caution 
•not to go beyond the evidence. An immediate inference 
* ought to comain nothing that is not contained (or formally 
implied) in the proposition by which it is proved. With 
respect to quantity in denotation, this caution is embodied 
in the rule ‘ not to distribute any term that is not given distri- 
hutedf Thus, if there is a Eredic^ion cpnc§pn^^ 

Some men/ jus in t^e and Q.9 wje..camiat inki any- 
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thing concerning S,’ of *i 3 ll nmn’i an^, as we have seen, 
i/a term is givenjus preindesignati^. we are generally to lake it 
as of particular quantity. Similltrl|r, in the cas% of affirmative 
p(ppositions, we saw that this rule r^qhires us to assume tha)^ 
their predicates are undistributed. # 

As to the grounds of this maxim, not to go beyond the 
evidence, not to distribute a term tluft is given as undistri- 
buted; it is one of the things so plain that to try to justify 
is only to obscure%them. We might indeed say that such 
^ap from the panicular to the general is not sauctioaedi»)t 
any the three Laws of Thought. The cautidn against it 
t jnay jjjarticularly be viewed as supplementary tg the principle 
of Identity, that whatever is true in one form of words is true 
in an^ other ; since if for ‘ Some S * we substitute * All S,* we 
no longer have^the same sense as the given form of words. It 
is a gratuitous assumption, a mere non^sequitur ; and if any 
controvertist demands permission to rpake it, the Formal 
Logician can only hold up his hands in respectful amaze- 
ment.’* ^ ^ 

Still we must here state explicitly what Formal Logic 
assumes to be contain^ or implied in the evidence afforded 
by any proposition, suc^i as ‘All S is P.* ^ If we remember 
that in chap. iv. § 7, it was assumed tliat every term may 
have a contradictory ; and* if we bear in mind the principles 
of Contradiction and Excluded Middle, it will appear that 
such a propositimi as ‘ All S is P ’ tells us something not only 
about the relations of ‘ S ’ and ‘ P ’, but also of their relations 
to ‘ n^t-S * and ‘ not-P ’ ; as, for example, that ‘ S«is not »ot-P *, 
and that * not-P is not-S.* It will be shown in the next*chapter' 
how Logicians have developed these implications in series of 
Immediate Inferences. ^ 

If it be asked whether it is true that every term, itself 
significant, has a significant contra*dictory, and not merely a 
formal contradictory, generated by force of the word ‘ not,* it is 
difficult to give any better answer than was indicated in«§§ 3-5, 
without venturing further int{) Metaphysics. 1 shall merely 



CONDITIOl):S OF IMMEDIATE INBERENCE 75 

say, therefqjre, tlfat, grari^ng/that some such term as 'Uni* 
verse * or ‘ Being * may no significant contradictory, if it 
stand for ‘whatever candb^ perceived or thought of*; yet 
^ery term that stanS^ for less than ‘Universe* or'Be^g*^ 
ras, of course, a contradictory which denotes the jest of the 
universe.* And since every argument or train of thought is 
carried on within a si^ccial ‘ universe of discourse,* or under a 
certain suppositioy we may say that within the special universe or 
supposttio every term has a contradictory^ and that every pre 
dication concerning a terqi implies some predication concern- 
ing its coAtraiictbry. But th^ name of the suppositjp itself 
has no contjadiclory, except with reicicnce to a wider and, 
inc 1 u si ve supposition 



CHAPTER VII 

IMMEDIATE INFERENCES 

§ i.% Under the general •title of Injmediate* Inference 

• ^Logicians discuss three subjects^ nanyly, _ Opi»sition, Cpi^“ 
versio^ and Obversion ; to which some writers add other 
forms, such as Whole and Part in Connotatiod, Contraposi- 
tion, Inversion, etc. Of Oppo sition, again, all recognise four 
modes : Subalternationj Contradiction^ Contrariety and Sub- 
con frariety. The only peculiarities of tke exposition upon, 
which we are nov entering are, that it follows the lead of the 
three Laws of Thought, takinf first those modes t)f Inflnediate 
Inference in which Identity is most important, then those 
which plainly invojve Gontradiction and Excluded Middle; 
and that this method resuits in separating tjietnodes ot Oppo- 
sition, connecting Subalternation with Conversion, and the 
other modes with Obversion. To make up for this departure 

• from usage, the four modes of Opposition will be brought 
together again in § 9 . 

§»)»• Subalternation. — Opposition being the relation of 
proposttions that have the same matter and dfiOfer only in 
form (as A., E., I., 0.), propositions of the forms A. and I. are 
said to be Subalterns in relation to one another, and so are E. 
and 0 . ; the universal of each quality being dis^nguished as 
. *subalternans,’ and tUll parlfii^lar as *pb-alternate.’ 

It follows from the principle of Identity that, the matter of the 
propositions being the same, if A. is ttuei, is ti:^e,^^nd that if 
E. is true p. is true; for A. and E. predicate something bf All 
S or All men ; and since L andO. make the same oredicati of 
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Some S or the of these particular propositions 

has already been predicatjecjin A. or E. If All S is Fy Some 
S is P; if No S is P, Sotrlt S is not P ; or, if All men are fond 
^ laughingy Some men a^e : if No men are exempt from ridi^^ley 
Some men are not, ^ , 

Similarly, if I. is false N is fals.e.i, if folSiS. E^is 
If we deny any predication about Some S, we must deny it of 
All S; since in denying it of Some, we have denied it of at 
least part of All; and whatever is false iirone form of words is 
false in any other. » 

On the dther haijd, if I. is true, we do not know that* A. is ; 
nor if O. is true, that E. isj for to infer from Sofne to Ail vfou]^ 
be going beyond the evidence. We shall see in disjpssing 
Induction that the great problem of that part of Logic is, to 
determine the conditions under which we may in reality 
transcend this rule and infer from Some to All; though even 
^there it will appear that, formally, the rule is observed. Fot the 
present it is enough that L is a n immediate iiifereace.irom.AM 
a nd Qi^rom ?£. ; but that^ A. i# not an immediate.Jnfetence 
from L, nor E. fro^iP. 

§ 3. Connotative Subalternation.-rWe have seen (chap, iv. 
§ 6) th^t if the connotation of one teym is only p art of another's 
its, depotatioa. is,. fersateL.and .includes ..that other's. Hence 
genus and species stand in, subaliem relation,, and whatever is 
t rue of the genus is trpQ. of tfae species : U All animal life is 
dependent on vegetation^ All human life is depey^denton vegetation. 
On the other hand, whatev er is not true, pf,, the spepieg or 
term^ cannot be true of tbe wb Qlfi„genu$ : if it is 
false that * All human life is happy y it is false that ^ All animal 
life is happy' 

Similar inferences may ..be..ilrawa from* thn.,suhaUera.i:ela- 
tjpp of^redicatea; affimupgjfte species, we affirm the genus. 
To take Mill’s example, if Socrates is a many Socrates is a 
living creature. On the other hand, denying t h e g enus we 
djepjtthc s pecies ; if Socrates is not viciousy Socrates is not 
drunken. 
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It cannot be saiid that such Vajfs as tHbse are generally 
recognised by Logicians as imme^ii^e inferences^ coming under 
the principle of Identity. They are so regarded by Mill and 
Bain ; but probably most authorities upon our science wou^ 
<treat them»as imperfect syllogisms, requiring anothef premise to 
•legitimate the conclusion, as thus : 

A// animal life is dependent on vegetation / ' 

All human life is animal life ; 

All huniad^life is dependent on vegetation. 

Or again : 

All inen are living creatures ; 

Socrates is a man ; 

Socrates is a living creature. 

The decision of this issue seems to turn upon tlfe question {cf, 
chap. vi. § 3) how far a Logician is entitled to assume that the 
terms he uses are understood, and that the identities involved 
in tReir meanings will be recognised. And to this question,, 
for the sake of consistency, one of two answers is required, 
failing which there remains tlie rule of thumb. •First^ may 
be held that rio term is understood except those that are defined 
in expounding thq scio®ce, such as ‘ genus' and ‘species,' 
‘connotation’ and ‘denotation.’ But very# few Logicians 
observe this limitation ; few would hesitate to substitute * not- 
wise’ for ‘foolish.’ Yet by what right? Malvolio being 
foolish, to prove that he is not-wise, we may construct the 
following syllogisnj : 

Foolish is not-wise ; 

Malvolio is foolish; 

Malvolio is not-wise. 

Is this necessary ? If not, why not ? 

Secondly, it may be held that all terms may be assumed as 
understood (amongst those native to the language) unless a ‘ 
definition is challenged. This principle will justify the sub- 
stitution of ‘ not-wise ’ for ‘ foolish ’ ; but it will also legitimate 
the above cases (concerning ‘ human life ’ and ‘ Socrates ’) as 
immediate inferences, with innumerable others that might be 
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based upon ttie d^trine oi^r^ative names, for example, 
The hunter missed his aim : m<tefore, The prey escaped. And 
from this principle it willMurther follow that ^l^ippareat 
gjjJJpgisms, having one 4>remis^_a verbal proposition, ai;? ; 
immediate inferences {cf. chap. ix. § ^). » 

Closely connected with such cases as the above are those 
mentioned by Archbishop Thomson as Immediate Inferences 
by added Determinants ” {Laws of Thought^ § 87). He takes 
the case ; * A negro is a fellow-creature : therefore, A negro in 
suffering is a fellow creature^ in suffering^ This rests upon the 
principle thaf to incrjase the coniv>tations of two terms by the 
same attribute or deterrninant does not affect the relationship , 
of their denotations, since it must equally diminish (if at^all) 
the denotation's of both classes, by excluding the same 
individuals, if any want the given attribute. But, of course, 
this principle is true only when the added attribute is not 
jyierely the same veri)ally, but has the same significance nn 
qualifying both terms. We cannot argue A mousse is an animal; 
therefor^ A large mouse is a larg$ animal; for * large * is an 
attribute relative to the normal magnitude of the thing 
described. o 

y § 4. Cbn version is Immediate Infer,ence by, transposing the 
terms of a given proposition without altering its quality. If 
the quantity is also unaltered, the.. 4 nfereoce is called * Simple 
Conversion ^ ; but if the quantity is changed from universal to 
particular, it is called ‘Conversion hy linytatipn’ or *per 
' accidensl The given proposition is called the ‘ convertend * ; 

, that wfejph is derived from it, the ‘ converse.* 

Departing from the usual order of exposition, I ha\ 
up Conversion next to Subalternation, because it is generally 
• thought to res^ upon the principle of Identity, and because it 
seems to be a good method to exhaust the forms that come 
only under Identity before going on to those that involve 
Contradiction and Excluded Middle. Some, indeed, dispute 
. the claims of to illustrate the orincipk of I^^ptity f ' 

' and if the sufficient statement qf that principle be ' A is A,’ it 
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may be a quest^n how 6o^^r»on or stoy o^er mode of 
inference can be referred to itn ]^;ut it as above 

(chap. vi. § 3), that whateve r is tru^ in pnejprm of words is true 
no difficulty tp* apply ingj^tp C^on^^fr 

^jdon. tji/i/y , 

Thus, to take the simple conversion of L, 

Some S is P ; Some P is S. * 

Some poets are men of business ; Sojne men of business are 

\ poets. 

Here thejeoni^ysrte^ and the converse say the sgme thing, a^ 
Ais ir true if that ii^. 

^ have, then, tjyo. p^ses pf simple. CQQveaion : of I. (as 
abo^) and of E. For E.: 

No S is P; No P is S. 

No ruminants are carnivores; •*. No carfiivores are 
ruminants. 

In converting I., the predicate (J?) when taken as the ney 
sjibjecJt,. being lyeindesignate, is treated as particular, according 
to the rule, ‘ not to go bejipnd the evidence ^ i(chapi^i. §^) ; 
and in converting E., the predicate (P), when taken as the 
n^ew subjecjjjs treatedtas universal, according to the rule in 
chap. iv. § I. 

A. is the one case of conversion by limitation : 
tmAw^A/iSisP ; Some P is S, 

cats are aiiimals ; Some afiimals are cats, 

^ And here the treatment of the predicate as particular, when 
taking it for the new subject, is according to the rule in chap. iv. * 
§ I. # Palpably, to infer that All animals are cat9 wouldi never ^ 
.do. The v alidity, of .pgjfupr^iop by limitation may be shown 
Ithus : if, All^S is P^ then, byiubalternation. Some S is P, and 
[therefore, by simple conversion, Some P is S* 

O, catjnq t be truly conve rted . If we take the proposition ’: 
Some S is not Py to convert this info No P is 5, or Some P is 
Sy would break the rule in chap. vi. ^i^ pe Sp undia- 
tnbuted^in the copy^rtend^Wi2uId be. di^buted in the cpn > 
ygrse . If we are told that S^pu men are not cooks^ we cannot 
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infer that Som^ cookl are not '}nei. This would be to assume 
that ‘ Some men * identical ^ Jh ‘ A// men.* 

5i_qu^nt.ifyjng the pjrqdiqite^ indeed, Q. ( 

sinwidY i thus : 

men are not cooks /• No cooM are some nsen. ’ 

"And the same plan has syme advantage in converting A. ; for 
by the usual method per accidenSy the converse of A. being L, 
if we convert this again it is still I., and therefore means les: 
than our original convertend. Thus ; 

All S is jP Some 'P is S /. Some S is P. 

Such knowledge, as that All S (the whole of it) is P, is\oo 
precious a thing to be sqiyindered in pure Logic ; and it hiay 
be preserved by quantifying the predicate ; for if we con .<rt 
A. to Y., thus — * r, 

All S is P Some P is all S — 

we may reconvert Y. to A. without any loss of meaning. It is 
perhaps the chief use (^‘jquantifying^ihe^predi^ thereby, 
eyeryjirQpQsition is capable of Simple Conversion. 

The c^versiOn of propositions’ in which the relation of 
terms is inadequately expressed by the ordinary copula (w or 
is not) needs a special rule. To argue tlAis — . 

A is followed by fi Something followed by B is A — 
is clumsy formalism. We usually say, and ought to say — 

A is followed by B : 

B follows A (or is preceded by A). 

Now, any relation between two terms may be viewed from 
either side — A : B or B : A. It is in both cases the same fact ; 
■but, wit1i<» the altered point of view, it may present a dif- 
ferent character. For example, in the Immediate Inference — 
A>B B<A — a diminishing turns into an increasing ratio, 
Whilst the fact {)redicated remains the same. Given, then, a 
r^JfetiojaUbl^^t^ two. terms , as viewed from one to . the other, 
th^same relation fro to the jone may he 

^led the Reciproi^. In the cases of Equality, Co-cxistence 
and SimtOtaneity, the given relation and its reciprocal are not 
only the same fact, but they also liave the same character: in 
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|he cases of Greater and Seqjbenc^ the character 

lalters. 


nl\ 

followlnp 


We may, then, state the following rule for tjiejconyersii^ 
propositions in which the w^ole !eiation^.^]iicit]y sitatfiij|^ 
the copula: Transpose the terms, and' for the given 
rela tion substitute its reciprocal. Thus — • 

A is ike cause of B Bis the effect of A, 

The rule assumes that Jhe reciprocal of a.given.relalmis 
definitely Jcnown } and so far as this is true it may be extended* 
to more concrete relations — • 

• A is a genus of Bt/, B is a species of A 

• A is the father of B B is a child ofA- 

^ut not every relational expression has only one defiinite 
rji^ciprocal. If we are told that A is the brother of B^ we can 
only infer that B is either the brother or the sister of A. Of 
course all reciprocal relations must be given in the projected 
Iix)gical Dictionary. • , 

§ s. O^bvergion (otherwise called Permu tation or jEquipoI- 
Igncjj) is Immediate Infof^nofi^ bx i^feangin^Jihe piality jif 
the given proposition apd substituting for its predicate the 
c ontradictory te rm. « The given proposition is ..caJled jQie 
* obvertend/ and the inference from it the ‘ obverse/* Thus the 
obvertend being — Some philosophers are consistent reasonerSy the 
obverse will be — Some philosophers are not inconsistent reasoners. 

The legitimacy of this mode of reasoning follows, in the 
caae of affirmative propositions, from the principle o f Co p- 
tra dicti on, that if any term be affirmed of a subject, the 
contradictory term may be denied (chap, vi § J). obver u 
4 >rapoMtioiu;, then, the rule is— -Md the negative 
sign to the copula, and for the predicate substitute its contra- 
dictory. 


A. All S is P No S is not-P 

All men are fallible No men are infallible^ 

I. Some S is P some S is not not-P 

Some philosophers are consistent /. Some philosophers 
are not inconsi^nU 
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In agreement i^ith this modSoy inference, we* have the rule 
of modern £ngli«h grammar | tiat *two negatives make an 
affirmative/ • • 

A^ain, bjjhe principle oMSxcluded Mid 41 p> if any term be 
denied of a subject, its contradictor^ may be affirmed: 
qbve rt negative propositipE[§, then, the rule is — y.emove the 
negative sign from the copula^ and for the predigjite substifjJLte 
^ contradictory. 

E. No S is P All S is not-P 

No maUfr it datructibte /. All matter is indestructible, 

O. Some S is not Some S is%ot-P 

Some ideafs art not •attainable Some ideals are una^ 

tainable, , 

Thus, obyersion, each of the^ four prppositiorA retams,Jl8 
quantity but changes its quality-* ^to E., I. to 0 ., E. to A., 
O. to L ^And all the obverses are Infinite Propositions, thejj 
affirmative infinities haWng the sense of negatives, and thefl 
negative infinities having the sense of affirmativesf 

Again, Raving obtained the obverse of a given proposition, 
it may be desirable to recover the obvertend ; or it may at any 
time be requisite to, change a given In^nite inta*the„JXUXC- 
sjipnding direct Affirmative or Negative ;* and in such cases the 
* process is still obversion. Thus, if No Sis not-P be given us to 
recover the dvertend or to find the corresponding j\ffirm^ 

|he proposition being;, formally negjatiye, we apply the rule for 
obverting negatives ; * Remove^ the negative flgn from the 
copula, and for^ the predicate substitute, its c.ontradictOf|/ 
^hw yiclfiy the a<5rmatiY^ All S is P. Similarly, to obtain 
the obvertend of All S is not-P, apply the rule for obverting 
Affirmatives ; and this yields No S is P. 

)j^ *§^ 6. Contrariety. — We have seen in chap. iv. § 8, that con- 
iJtrary terms are such that no two of them are predicable in the 
same way of the same subject, whilst perhaps neither may be 
predicable of it. Similarly, Contrary Propositions may be 
defined as^those of which no two are ever both true together, 
whilst perhaps neither may be trde : or. in other wordr. bod) 
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may be false. *This is the Vl^iou Detween A. and E, when 
concerned with the same mltt\r: as men are wise; 

E. — No men are wise. Such propositions cannot both be 
true; but they may both be false, “for some men may be wise 
and some not. Contrafy relation may be viewed as according 
with the principle of Contradiction : Jif it may be affirmed that 
All men are wise^ it may be denied that All men are not-wise : 
and this is the ^bverse of No men are wise, which therefore 
may .also be denied. 

At the same time we cannot apply to A. and the principle 
of Excluded Middle, so as to show that one of them must 
bc*true of the same matter. For if we den/ that All men are 
we do not necessarily deny the attribute ‘ wise ' of each 
and every man : to say that Not all are wise may mean no 
more than that Some are not. This gives a proposition in the 
form of 0. ; which, as we have seen, does not implj^its subal- 
temans, E. * « 

If, however, two Singular Propositions, having the same 
matter, but differing in quality, are to be treated a^niversals, 
and therefore as A. and E., they are, nevertheless, contradic- 
tories and nor merely contraries ; for one of th^m must be 
false and the other tnfe. * 

§ 7. Contradiction, however, is a relation between two pro- 
positions analogous to that between contradictory terms (one 
of which being affirmed of a subject the other is denied)— s^uch, 
namely, that flne of them is false and the other true. js 
ihe^gise with the forms A. .andjO., and E..anyi,L*in Jite^same 
mattgjr. If it be true that All men are wise^ it ia take thit 
Ibome men are not wise (equivalent by obversion to Some men 
are not-wise) ; or else, since the ‘ Some men ' are included in 
the * All men,’ we should be predicating of tffe same men that 
they are both ‘ wise ’ and ‘not-wise ’ ; which would violate the^ 
principle of Contradiction. Similarly, No men are wise^ being 
by obversion equivalent to All men are not-wise^ is incom- 
patible with Some men are wise^ by the same principle of Con- 
tradiction. * 
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But, again, it hi false that A/I men are vffse^ it is always 
true that Some are^ not wise ; fl)r|pough in denying that * wise ' 
is a predicate of * All men * we do not deny it of each and 
ev^ry man, yet we deny it Jif ‘ Some men/ Of * Some men,' ^ 
therefore, by the principle of Excludc;(l Middle, *not-\rise' is 
to be affirmed ; and Some men are noUwhe^ is by obversion 
equivalent to *Some men are not wise. Similarly, if it be false 
that No'men are wise^ which by obversion is equivalent to All 
jnen are noUwise^ then it is true at least thiXt Some men are 


* wise. , 

I may here* observe that by extending and enforcing -Ihe 
doctrine of relative terms, certain other inferences are impjied 
in the contrary and contradictory relations of propositions, 
have seen in clijq). iv, that the contradictory of a given ferso 
includes all its contraries: *not-blue,' for example, includes 
red and yellow. Hence, since The sky is blue becomes by 
obyersioi^ The sky is nqt not-blue, we may also infer The sky t§ 
not red^ etc. From the truth, then, of any proposition predica- 
ting a gi\^n term, we may infer the^falsity of all propositions 
predicating the contrary terms in the same relation. But , on 
the other hand, from the falsity of a proposition predicatingjt 
given term,* we cannot infer the truth of^the piJdicaj;ipn^Qf any 
particular contrary term. If it be false that The sky is red^ we| 
cannot formally infer that The sky is^lue {cf. chap. vi. § 3). f 
i § 8. Sub^contrariety is the relation of two propositions,, con- 
cerning the same matter, that may both be true^but axe nexcr 
both false, ^is is the case with 1. and 0 ^ If it be true that 
^me nm gre Wise, it may also be true that Sofne {other) men 
are not wise. This follows from the maxim in chap. vi. § 
not to go beyond the evidence. 

• For if it be trge that Some men are wise, it may indeed be 
true that All are (this being the subalternans) : and if All are, 
it is (by contradiction) false *that Some are not; but as we are 
only told that Some men are, it is illicit to infer the falsity of 
Some aremot, which could only be justified by evidence coo- 
cemmgk4//f;»^M. 
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But if it false that hmemrnen arh wis^ it is true that 
Some men dre not wise ; for, ^ Contradiction^ if Some men are 
wise is false, No men are wih is true ; and, therefore, by 
subalternation. Some men are not ^,ise is true. 

§ 9 . The Square o[ Opposition. — By their relations of 
Subalternation, Contrariety, Contradiction, and Sub-contrariety, 
the forms A. 1. E. 0. (having the samfe matter) are said to stand 
in Opi)Osition : and Logicians represent these relations by a 
square having M 1. E. O. at its corners, thus : 

A. Pontraries * * *E. 

#> 


CO 

c 


.rN° 

CO 

c 

O' 


cr 

8 


‘Q... 

D 


I. Sub-contraries 0. 

4 

As an aid to the memory, this diagram is useful ; but as an 
attempt to represent the logical relations of propositions, it is 
useless, and indeed, misleading. For, standing at corners of 
tlv*. same square, A. and E., A. and I., E. andO., and f. and 0., 
seem to be couples bearing the same relation to one another ; 
whereas we have seen that their relations are entirely different. 
The following traditional summary of their relations in respe.ct 

of truth and falsity is much more to the purpose : 

• 

(i) II A. is true, I. is true, £. is false, O. is false. 

(3) If A. is false, 1. is unknown, £. is unknown, O. is true. 

(3) If I. is true, A* is unknown, B. is false? O. k unknown, 

( 4 ) 11 1. is false, A. is false,^ £. is true. 0. Is true. 
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(5) If E..is true, Al is false, ^ is false, 

(6) If E. is false, A. is unknoW/ I. is true, * 

(7) If O. is truef A. is false, ^ J I. is unknown, 

(8) If O. is false, A. is true, I. is true. 


• *7 

O. is true. 

O. is unknown. 
£. is unknown. 
£. is false. 


Where, however, as in cases a, 3, 6, 7, alle^ging cither the 
-falsity of universals or the truth of particulars^, it follows that 
two of the ^hree Oppasites are unknown, we may conclude 
further, that one of them must be true and the other false, 
. because the two unknown are always Contradictories. 

V § 10. Secondary modes of Immediate Inference are obtained 
by applying 4 he process of Conversion or Obversion to^ the 
results already obtaiiftd by the other process. The best known 
secondary form of Immediate Inference is the Contrapositiye, 
and this is the <;onverse of the, obverse of a giv^p proposicioij. 


Thus : 


K, All Sis F 
J. Sof/Ufys P 
E. No S is P 
O. Som^Hs not P 


No S is not-P 
^ome S is not not-P 
All S is not-P 
Some S is nol^P 


No not-P is S 
(none) • 
Some not-P is S 
^ome not-P is S 


There is no conlrapositive of I., because the obverse of I. is in 
the form pf O., and we have seen that 6. cannot bj: converted. 
O., however, has a contrapositive {S(^e not-P is S) ; and tins 
is sometimes given instead of the converse, and called the 
‘ converse by negation.' 

Contraposition needs no justification by the Laws of Thought, 
as it is nothing but a compounding of convefsion with obver* 
sion, both of ^ which processes have already been justified. 1 
give actable of the other ways of compounding these prilnary 
inodes of liamediate Inference. 




S not a. 
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In thii| tabje a tind b stand tor noUA ar^ not-B and had 
better be read thus : for No A is b^ No A is noUB ; for AU 
b is a (poh 6), ^// not-B is not- A ; and so on. 

It may not, at first, be fbvious why the process of alternatelr# 
obverting and converting any propogition should ever.come to 
an end ; though it will, no doubt, be considered a very for- 
tunate circumstance that it always does end. On examining 
the results, it will be found that the cause of its ending is the 
inconvertibility of O. For E., when obvorted, becomes A.; 
every A., w^hen converted, ^degenerates into I. ; every L, when 
obverted, becomes D. ; O cannot^ be converted, and to ohvert 
it again is merely to^restore the former proposition : so that the 
whole process moves oh to inevitable dissolution. I. an^O. 
are exhausted by three transformations, whilst A. and E. will 
each endure seven. 

^ Except Obversion, Conversion and Contraposition, it has 
not been usual to bestow special names on these processes# or 
their results." But the form in columns 7 and 10 {Some a is%Ji 
Some ^ is not ), where the origjnal predicate is affirmed dr 
denied of the contradictory of the original subject, has been 
thought by Dr. Keynes to deserve a distinctive title, and he 
has callad it the ‘ Jjnverse.* Observe^ howeVer, that, although 
the Inverse is one form, Inversion is not one process, but is 
obtained by different processes faom E. and A. respectively. 
In this it differs from Obversion, Conversion, and Contraposi- 
tion, each of which stands for one process. 

The Inverse form has been objected to on the ground that 
thfeiqfeterics All A is B .*. Some not- A is not Bj distribuies B 
(as predicate of a negative proposition), though it was given as 
undistributed (as predicate of an affirmative proposition). But 
Dr. Keynes ^efends it on the ground that (i) it is obtained 
*by obversions and conversions which are all legitimate ; and 
(2) that although All A il B does not distribute B in relation to 
A^ it does distribute B in relation to some not-A (namely, in 
relation to whatever not-A is not-B), This is one reason why, in 
'stating the rule in chap. vi. § have written : ** an immediate 
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inference ought ^to contain nothing that ts no^ con|^ained, or 
formally implied^ in the proposition from which it is inferred ” ; 
and have maintained that every term formally im|>lie8 its 
contradictory. • 

§ 1 1. ^ Immediate Inferences from Conditionals are those 
which consist — (i) in changing a Disjunctive into a Hypo-* 
thetical, or a Hypothetical into a Disjuhctive, or either into a 
Categorical; and (2) in the relations of Opposition and the 
equivalences of %Obversion, Conversion, and secondary or 
compound processes, which we have already examined in 
respect of Categoricals. As no new pririciples are involved, 
it ma^ suffice to exhibit some of the xesulfe. ^ 

^e have already seen (chap. v. § 4) how Disjunctives 'may 
be read as Hypotheticals and Hypotheticals as Categoricals. 
And, as toC%>position, if we recognise four forms of Hypo- 
thetical A. I. E. O., these plainly stand to one another in a 
Sguare of Opposition, just as Categoricals do. Thus Arand E. 
ijf A is C is D, and If A is B^C is not D) are contraries, 
but not contradictories ; smce both may be^ false QC may 
sometimes be Z>, and sometimes not), though they cannot 
both be true. And^if they are both false, their subalter- 
nates are both true, being respectively the ^contradictories of 
the universals of opposite quality, namefy, I. of E., and 0 . 
of A. But in the case pf Disjunctives, we cannot set out 
a satisfactory Square of Opposition ; because, as we saw (chap. 
V. § 4), the forms required for E. and O. are not true Dis- 
junctives, but Eiponibles. 

The Obverse, Converse, and Contrapositiv^, ot Hypo* 
theticals are exhibited thus : 


Datum, 

A. IJAi$B,CisD 
I. Sometimes when A is B,Cis D 
E. If A is B, C is not D 
O, Sometimes when A is B,Ci$notJ^ 


Obvbrsi. 

• 

I/A isB.Cisiuta 

Sometime* when A i$ B, C is not i 

IJAisB.CWi 

Sometimes wksn AisB,Cis4 
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C2NVBrIs. 

Sometimes whm C is D, A is B 
Some^es when C is V, A is B 
IfcfsD, A is not B 
(none) 
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CONTRAPOStTIVX, 

t 

If C is d, A is not B 
(none) 

Sometimes when C is d, A is B 
Sometimes when C is d, A is B 


• • 

As to Disjunctives, the attempt to put them through these 
different fdVins immediately destroys their disjunctive character. 
Still, 'given any proposition in the form A is either B or C, we 
can state the propositions that give the /ense of obversion, 
oonversion, etc,, thus : * 

Obverse. — *4 is not bothH) and c ; 


Converse. — Something either B or Cis A; 
Contrapositive. — Nothing that is both h and c is A. 


For a Disjunctive in I., of course, there is no tontraposiiive. 
Given a Disjunctive in the form either A is B or C is Z>, we 
may wejte for its Obverse — In no case is A b, and C at the sf^me 
time d. But no Converse or Contrapositive of such a Dis- 
junctive can be obtained, excej^t by first casting it into the 
hypothetical or categorical form. 

The reader who wishes to pursue Jjiis subject further, will 
find it»elaboratj3ly treated in Dr. Keyrtes’ Formal Logic^ 
Part II. ; to whichVork the above cliapter is indebted. 



CHAPTER VIII. 

ORDER OF T^TRMS, EULER’ S DIAGRAMS. LOGICAL 
EQUATIONS. EXISTENTIAL IMPORT OF PROPOSITIONC 

IT 

€ 

^ § I., Which Term is the Subject and which the Predicate of 

a proposition ? In most of the exemplary propositions cited 
by Logicians i^will be found that the subject w a substantive 
and the predicate an adjective, as in Men are mortal. But, in 
literature, sentences in which the adjective comes first are not 
uncommon, as Loud was the applause^ Dark is the fate ^ many 
Great is the glor^ of the conquering sword. Here, then, ‘ loud/ 

‘ dark ’ and ‘ great ’ occupy the place of the logical subject. 
Are they really the subject, or must we alter the order of such 
sentences into The applause was loud^ etc, ? If we do, and 
then proceed to convert, we get Loud was the applause^ or 
(more scrupulously) Some loud noise was ^the applause. The 
last form, it is true, gives the subject a substantive word, but 
‘ applause ' has become the predicate ; and if the substantive 
• noise ’ was not implied in the first form. Loud is the applause^ 
by what right is it now inserted ? The recognition of Conver- 
sion, in fact, requires us to admit that, formally, in ^ logical 
proposition^ the term, preceding the copula is .suhiect and ihfi 
qne^folIo\ying is predicate. And, of course, materially con- 
sidered, the mere order of terms in a proposition<can make no 
difference in the method of proving it, nor in the inferences 
that can be drawn from it. * ^ 

Still, if the question is, how we may best^c ast a literary sen- 
tence into logical form* grounds for a <(efifiite answer, may ^ 
perhaps be found. We must^ not try to stand upon the 
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naturalness dF expression, for Dark is the fait of man is quite as 
natural Is Man is mortal When the purpose is not merely to 
state snactf but also to express our feelings about it, to place 
the grammatical predicate first may be perfectly natural and 
most effective. But the grounds of a logical order of statement 
must be found in its adaptation to the purposes of proof and 
inference. *Now general propositions are those from which 
most inferences can be drawn, which, therefore, it is most 
important to establish if true ; and they are also the easiest to 
disprove if^ falae, aince a single negative instance suffices to 
establish the contradictory. It »follows that, in re-cas‘Sng a 
library jor colloquial i^ntence for logical purposeSj^j!y:e..«liouldi< 
tory to obtain a form in which the subject is distributeof:~is 
either a singufar term or a general term predeFignate as * All * 
or ‘ No/ Seeing, then, that most adjectives connote a single 
attribute, whilst most substantives connote more than one 
»attribu?e ; and that* therefore the denotation of adjective^ is 
usually wider than that of substantives; in, any proposition, 
one term of which is an adjective* and the other a substantive, 
if either can be distributed in relation to the other, it is nearly 
sure to J:)e the substantive ; so that to &ke t]ie substantive term 
for subject is oilr Vest chance of obtaining «tn u^iyers^l 
gpsition« These considerations seem to justify the practice of 
Logicians in selecting their exam^es. 

For similar reasons, i j[ b oth terms of a proposition are sub- 
stantive, the one with the lesser denotaticia. is (at least in 
affirmative propositions) the more suitable subject,, as Cats are 
carnfvares. And iX.j)ne„..term is abstract^, tMt . jnqre 
^hable suhjept ; for, as we have seen, an abstract term may be 
interpreted by a corresponding concrete one distributed, as 
Kindness is ftifectious ; that is, All kind actions suggest imitation. 
If, however, a controvprtist has no other object in view than 
to refute some general proposition laid down by an opponent, 
a particular proposition is all that he need disentangle from 
anyUtatement fiiat serves his purpose. 

§ a. Toward understanding clearly the relations of the terms 



94 LOGIC: DEDUCriVE AND INDUCTIVE 

of a proposition, it is often found useful to employ dfagrams; 
and the diagrams most in use are the circles of Euler. ! 

These circles represent the denotation of the term,s. k’ppose 
Ae proposition to be A/i hollow honied animals ruminate : then, 
if we could collect all run.inants upon a prairie, and enclose 
them with a circular palisade; and segregate from amongst 
them all the hollow-horned beasts, and enclose them with 
another ring-fence inside the other; one way of interpreting the 
proposition (namety, in denotation) would be figured to us 
thus : 

• F.g. I. 



An Universal Affirmative *?nay also ‘tate a rehtion between 
two terras whose denotation is co-extensive. A definition 
always does this, ^s JMiin is a rational animal; of 

course, we cannot represent by two distinct circles, hut.at best 
by one with a thick circumference, to suggest that two coincide, 
thus ; 

Fig. a. 


r* • 



The Pfurticu lar Affinnative Propoation may be represented 
in several ways. In the first place, bearing in mind that 
« Some* jB.eaBi.',«?.roe at le as t ...it. m ayJ3ifij4’ aft I;,jiropo!St|flD', 
b< represented by Figi;, | j{id. j.; for it is true that Som 
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horned c^tmais ruminate^ and that Somt nmn are rationaL 
Secondly I there, is the case in which the ‘ Some things ' of 
which ;r predication is made ^ are, in fact, not all; whilst the 
predicate, though not givin as distributed, yet might be so 
given if we wished to state the whole Aruth ; as if we say Some 
imen are Chinese, This case is also represented by Fig. i, the 
outside circle representing ‘ Men,* and the inside <one ‘ Chinese.’ 
Thirdly, the predicate may^ appertain to some Qnly of tbiP 
subject, but to a great many other things, as in Some horned 
• beoits are domestic ; for it if> true that some are not, and that 
certain other ’kinds o^ animals are,»domestic. This case, tlitre- 
fore, must be iUustrated by overlapping circles, thus : 

Fio. 3. 



Tlie Universal Ij^egative is sufficiently represented by a single 
Fig. (4) ; ^o circles’mutually e^clusiye, thus : 


Fig, 4. 



That is, JVb horned beasts are carnivorous. 

Lastly, the Bwticwkr.J!Jex2ytiyje may be represented by any 
of the Figs, i, 3, and 4 ; for it is true that Some ruminants are 
ftn hatlow-hornei^ that Some homed animals are not donusHc^ 
and that Some homed beasts aremot carnivorous. 
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Besides their use in illustrating the denotative^ for<je of pro- 
positions, these circles may also be used to verify the ’•esults of 
Obversion, Conversion, and the secondary modes of Iihmediate 
Inference. Thus the Obverse of A. is clear enough on glancing 
at Figs,*^! and 2 ; for if Me agree that whatever term’s denota- 
tion is represented by a given circle,, the denotation of the 
contradictory t*2rm shall be represented by the space outside 
that circle ; then,^ of course, if it is true that All hollow-horned 
animals are ruminants^ it is at the same time true that No 
hollow-horned anUnals are not-nininants ; since none of 'the 
holfow-horned are found outside the pf*.lisade that encloses 
the ruminants. The Obverse of I., E. or O. may be verified in 
a Similar manner. 

As to the Converse, a Definition is of course susceptible of 
Simple Conversion, and this is shown by Fig. 2 : * Men are 
rational animals ’ and * Rational animals are men.’ But any 
other A, proposition is presumably convertible only % limita- 
tion, and this as shown by Fig. i; where All hollow-horned 
animals are ruminants^ but we can only*’ say that Some 
ruminants are hollow-horned. 

That I. may be sinciply converted may be seen in Fig. 3, 
wnich represents the lecst that an I. prppdsition can mean ; 
and that E. may be simply converted is manifest in Fig. 4. 

As for O., we know that it cannot be converted, and this is 
made plain enough by glancing at Fig. i ; for that represents 
the O., Some ruminants are not hollow-horned^ but also shows 
this to be compatible with All hollow-horned animals are 
rufdmants (A.). Now in conversion there is (byldefiaaition) no 
change of quality. The converse, then, of Some ruminants 
are not hollow-horned must be a negative proposition, having 
* hollow-horned ’ for its subject, either in E. oi<:: 0 . ; but the^e*^ 
would be respectively the* contrary and contradictory of All^ 
hollow-horned animals are ruminants ; and, therefore, if this 
is true, they must both be false. 

But (referring still to Fig. i) the legitimac/of contrap^ith.^ 
O. is equally clear ; for if Some ruminants art not hoUow- 
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tamed, S?me animals that are not hollow-horned are mminants, 
namely, al the animals between the two ring-fences. Similar 
inferenc^/ may be illustrated from Figs. 3 and 4. And the 
Contraposition of A. may lye verified by Figs, i and 2, and the 
Contraposition of E. by Fig. 4. ^ , 

- Lastly, tbe Inverse of A. is plain from Fig. i — Some things 
that are not hollow-hornfd are not ruminants, nai^ly, all things 
that lie- outside the outer circle and are neither ‘ ruminants ' nor 
^hollow-horned.* And the Inverse of E. m/y be studied in 
Fig^ 4 — Some things that are not-horned beasts are carnivorous. 
Notwithstanding the facility and clearness of the denqpn- 
strations thus obtained, it may be said that a diagrammatic 
method, representing ddhotations, is not properly logical. Jt 
seems to be agreed that fundamentally the relation asserted (or 
denied) to exist between the terras of a proposition, is a relation 
between the terms as determined by their attributes or conno- 
tation ; i^iiether we take MilFs view, that a proposition asser^js 
tiiat the connotation oif the subject is a mark of the connotation 
of the predicate; or Dr. Venn’s vigw, that thirfgs denoted by 
the subject (as having its connotation) have (or have not) the 
attribute connoted by the predicate; ,or, the Conceptualist 
view, that«a judgment is a relation of concepts (that is, of con- 
notations). At any r^te, it is certain that, with a few exceptions 
artificially framed (such as ‘ kings ijow reigning in Europe *), 
the denotation of a term is never directly and exhaustively 
known, but consists merely in ‘ all things that have the conno- 
•tation.* And I venture to think that the ^alue of logical 
training depends very much upon our habituating ourselves to 
construe propositions, and to realise the force of inferences 
from them, according to the connotation of their terms ; and 
Jthat, therefor^ a student does well not to turn too hastily to 
"Ale circles, but rather to regard them as means of verifying in 
^lenotation the conclusions that he has already learnt to recog- 
nise as necessary in connotation. (Keynes : Formal Logic, 
P^EUI. c. 4.) • 

3. The equational treatment of propositions is closely 
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connected with the diagrammatic. Hamilton^ tho|4ght it a 
great merit of his plan of quantifying the ^ predicate, that 
thereby every proposition is reduced to its true :orm — an 
equation. According to this doctrine, proposition A// X 
is all y (U.) equates X and Y ; the proposition All X is some 
Y (A.) equates X with some part of Y ; and similarly with the 
other affirmatives (Y. and L). And so‘far it is easy to follow 
his meaning: the Xs are identical with some or all the Ys. 
But, coming to^the negatives, the equational interpretation' 
is certainly less obvious. The proposition No X is ^ 
cannot be said in any sense ^to equate X and*Y ; though, if we 
obvert it into All X is some not- we have (in the same sense, 
o^ course, as the above affirmative forihs) X equated with part 
at least of ‘not- Y.* 

But what is the sense? Clearly not the same as that in 
which mathematical terms are equated, namely, in respect of 
some mode of quantity. For if we may say Some X if some Y^ 
these Xs that are also Ys are not merely the same in number, 
or mass, or figure ; they are the same in every respect, both 
quantitative and qualitative, have the same positions 'in time 
and place, are in fact identical. The proposition 2 + 2=>4 
means that any ''two things added to any other two are, rW 
respect of number^ equal to any three things added to one 
other ; and this is true of ^11 things that can be counted, how- 
ever much they may differ in other ways. But All X is all Y 
means that Xs and Ys are the same things, although they have 
different names Vhen viewed in different aspects or relations.. 
Th^s all equilateral triangles are equiangular piangles ; but 
in one case they are named from the equality of th?ir ^angles, 
and in the other from the equality of their sides. Similarly, 
‘British subjects’ and ‘subjects of Queen Victoria’ are the 
same people, named in one case from the person of thi;^ 
Crown, and in the other from the Imperial Government‘s 
These logical equations, then, are in truth identities of deno- 
tation ; and they are fully illustrated by the ^lations of circles 
described in the previous section. 
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When^we |ire told that logical propositions are to be con- 
sidered |s equations, we naturally expect to be shown some 
interesting developments of method in analogy with the 
equations of Mathematic^; but from Hamilton’s innovations 
no such thing results. This cannot, be said, howeves, of the 
equations of Symbolic LiOgic ; which are the starting-point of 
very remarliable proc&ses of ratiocination, the subject 
of Symbolic Logic, as a whole, lies beyoncL the compass of 
-this work, it will be enough to give Dr. Veiln’s equations cor- 
rggponding with the four propositional forms of common Logic. 

According to*thi*s system, universal propositions are t*^ be 
regarded as not necessarily implying the existence of ^ their 
terins ; and therefore, instead of giving them a positive fow, 
they are translaj;ed into symbols that express what they deny. 
For example, the proposition A// devils are ugly need not 
imply that any such things as ‘devils’ really exist; but it 
certainlv^does imply that Devils that arc not ugly do not exi^t. 
Similarly, the proposition No angels art ugly implies that 
Angels that are ugly do not exis^, ThereforS, writing x for 
‘ devils*,’ y for ‘ ugly,’ and y for ‘ not-ugly,’ we may express A., 
the universal affirmative, thus : 

A. xy = o 

That is, X that is not y is nothing ; or. Devils that are not-ugly 
do not exist. And, similarly, writing x for ‘ angels * and y for 
‘ ugly/ we may express E., the universal negative, thus ; 

E. xy=o. ^ 

That is, X that is y is nothing; or, Angels that are ugly do not exist 

On the other hand, particular propositions are regardqpl as 
implying the existence of their terms, and the corresponding 
equations are so framed as to express existence. With this 
end in view, the symbol v is adopted to represent ‘ something/ 
or indeterminate reality, or more than nothing. Then, taking 
any particular affirmative, such as Some metaphysicians are 
obscure^ and writing x for ‘metaphysicians/ and y for ‘ obscure/ 
jjP^jiay express k thus : 


I. xj«v. 



loo LOGIC: DEDLSCTIVE AND II)IDUCTI'\^E 

That is, X that k y is something ; or, Metaphysician% that an 
obscure do ocmr in experience (however few tjiey mry be, or 
whether they be all obscure). And, similarly, ta^i^g any 
particular negative, such as Some giants are not crutl^ and 
writing x for * giants ’ and^y for ‘ not-cruel,' we may express it 
thus : 

O. xy = v. * 

That is, X that not y is something ; or, giants that are not-cruel 
do occur — in romances, if nowhere else. 

Clearly, these equations are, like Hamilton’s, concerned w'^h 
denotation. A. and E. affirm that the compouflld terms xy 
and 3[y have no denotation ; and I. and O. declare that xy 
ari xy have denotation, or stand for something. Here, how- 
ever, the resemblance to Hamilton’s system ceases ; for the 
Symbolic Logic, by operating upon more than two terms 
simultaneously, by adopting the algebraic signs of operation, 
4 v, - , X , -r (with a special signification), and manipulating 
the symbols by quasi-algebraic processes, obtains results which 
the common Logic reaches (if at all) with, much greater 
difficulty. If, indeed, the value of logical systems were to be 
judged of by the results obtainable, formal deductive Logic 
would probably be superseded. And, as a mental discipline, 
there is much to be said in favour of thi symbolic method. 
But, as an introduction to philosophy, the common Logic must 
hold its ground. (Venn’s Symbolic Logic, c. 7.) 

§ 4. Whether Formal Logic involves any general assumption 
as to the real existence of the terms of propositions is a ques- 
tion J.hat has lately excited some interest, so that a^^few remarks 
upon it will be expected here. But if my treatment of it seem 
somewhat dogmatic, brevity must be my excuse. 

I observe, then, in the first place, that Logic treats primarily . 
of the relations implied in propositions. This f^lows from ith 
being the science of proof for all sorts of (qualitative) proposi- ^ 
tions ; since all sorts of propositions have nothing in common 
except the relations they imply. 

But, secondly, relations without terms of some sort are not^^ 
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to be thc ughf of ; and, hence, tilC UAV/9b ibrmal illustra- 
tions of ^logical* doctrines comprise such terms as S and P, 
X and«Y, or x and y, in sy symbolic or representative character. 
Terms, therefore, of some sort are assumed to exist ^together 
with their ijegatives or contradictories*) for the purposes of logical 
manipulation. % 

Thirdly, however, that Formal Logic canno^irectly involve 
the existence of any particular concrete term^ such as ‘ man ' 
or ‘ mountain,* is implied in the word ‘ formal,* that is, ‘ con- 
flh^d to wh%t is •common Or abstract*; since the only thing 
common to all terr#s is t<5 be rfilated in some way to other 
terms. The at:tual existence of any concrete thing can obly be 
known by experience, as with ‘ man * or ‘ mountain * ; or T)y 
methodically justifiable inference from experience, as with 
* atom * or * ether.* 

Nevertheless, fourthly, the existence or non-existence of par- 
ticular twms may come to be implied : namely, wherever t*lie 
very fact of existence, or of some condition of* existence, is ah 
hypothesis or datum. Thus, giveS the proposition All S is -P, 
to be P is made a condition of the existence of S : whence it 
follows tjjat an S that is not P does not exisU (xy — o). On the 
further hypothesis that S exists, it follows that P exists. On 
the hypothesis that S does not exist, the existence of P is 
problematic ; but, then, if P does exist we cannot convert the 
proposition ; since Some P is S (P existing) would involve the 
existence of S ; which is contrary to the hypothesis. 

Assuming that Universals do not, whilst Particulars do^ imply 
the eAstJSIice of their subjects, we cannot infer the subalteTnate 
(I. or 0.) from the subalternans (A. or E.), for that is to ground 
the actual on the problematic ; and for the same reason we 
cannot convflt A. per accidens. 

» Assuming, again, a certain suppositio or universe, to which 
in a given discussion every argument shall refer, then, any pro- 
positions whose terms lie outside that suppositio are irrelevant, 
^iinSTtor the purposes of that discussion may be called false. 
Thus propositions which, accodling to the doctrine of Opposi- 
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tion, appear to be Contradictories, may then cefse to be so ; 
for of Contradictories one is true and the other false^; but, in 
the case supposed, both are technically false. If the subject 
of discussion be Zoology, all propositions about centaurs or 
unicorns are absurd; arid such specious Contradictories as 
No centaurs play the lyre — Some centaurs do play the lyre ; or 
All unicorns^ ht with lions — Some unicorns do not fight with 
lions, are both fg&se or meaningless, because in Zoology there, 
are no centaurs nor unicorns ; and, therefore, in this reference, 
the propositions are not really contrr dictoryt But if the subj^ffit 
of discussion or suppositio be Mythology or Heraldry, such 
propositions as the above are to the purpose, and form 
legitimate pairs of Contradictories. 

In Formal Logic, in short, we may make af discretion any 
assumption whatever as to the existence, or as to any condition 
of the existence of any particular term or terms ; and then 
certain implications and conclusions follow in consistfihcy with 
that hypothesis or datum. Still, our conclusions will them- 
selves be only hypothetical; depending on the truth oof the 
datum ; and, of course, until this is empirically ascertained, we 
are as far as ever frdhi empirical reality. (Venn : Symbolic 
Logic, c. 6 ; Keynes : Fermal Logic, Part n.*c. 7.) 



CHAPTER IX 


FORMAL CONDITIONS OF MEDIATE INFERENCE 

§ I. A Mediate Ififerenie is a •proposition that depend# for 
proof upon two or more other propositions, so connected 
together by one or more terms (which the evidentiary proposi- 
tions, or each pair of them, have in common) as to justify a 
certain conclusion, namely, the proposition in question. The 
type or (more properly) the unit of all such modes of proof, 
when of •a strictly logical kind, is the Syllogism, to which we 
shall sec that all other modes are reducible. It may be 
exhibited symbolically thus : • 

M is P ; 

S is M: 

SisP. , 

Syllogisms may be classified, as to quantity, into Universal 
or Particular, according to the quantity of the conclusion ; as 
to quality, into Affirmative or Negative, according to the 
quality of the conclusion ; and, as to relation,J[nto Categorical, 
Hypothetical and Disjunctive, according as all their proposi- 
tions •ar^^tegorical, or one (at least) of their evidentiary 
propositions is a hypothetical or a disjunctive. 

We will begin with Categorical Syllogisms, of which the 
following is ^concrete example : 

All authors are vain ; 

Cicero is an author : 

Cicero is vain. 

we may sili)pose that there are no direct means of know- 
ing that Cicero is vain ; but wn happen to know that all author! 
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are vain and that he is an author ; and these t\i-o propositions 
put together unmistakably imply that he is ^vain. C In other 
words, we do not at first know any relation between *,picero* ^ 
and ‘ vanity* ; but we know that these two terms are severally 
related* to a third term, * author,* hence called a Middle Term ; 
and thus we perceive, by mediate evidence, that they are re- 
lated to one sh^pther. This sort of proof bears aii obvious re- 
semblance to tll«.j mathematical proof of equality between two 
quantities, that cannot be directly compared, by showing the 
equality of each of them to somq third quantity: A = B«rfC ‘ 
Here B is a middle term. r 

We have to inquire, then, what conditions iimst be satisfied 
iif order that a Syllogism may be formally conclusive or valid. 

A specious « Syllogism that is not really valid is called a 
Parasyllogism. 

§ 2. General Canons of the Syllogism. 
c(i) A Syllogism contains three, and w more, distinct pro- 
positions. 

(2) A Syllogism contain! three, and no more, distinct uni- 
vocal terms. 

These two Canons hnply one another. Three propositions 
with less than three term^ can only be connected in some of the 
modes of Immediate Inference. Three propositions with more 
than three terms do not show that connection of two terms by 
means of a third, which is the desideratum for proving a 
Mediate Inference. If we write — 

All authors are vain ; 

/ Cicero is a statesman — 

there are four terms and no middle term, and therefore there 
is no proof. Or if we write — 

All authors are vain ; 

Cicero is an author ; 

Q^^ero is a statesman — 

here the term ‘statesman' occurs without any voucher; it 
appears in the inference but not in the evidence, and theve^bre 
violates the maxim of all fori^al proof, ‘not to go beyond*" 
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the evidence * ^chap. vi. §64). It is true fliat if any one 
argued — 

All authors are vain ; 

Cicero l^rote on philosophy ; 

Cicero is vain — 

this could not be called ^ bad argument or a material fallacy ; 
but it would be a needless departure fro^^the form of 
expression in which the connection between the evidence and 
the inference is most easily seen ; it would generally be called a 
•fortoal fallacy. , , . 

Still a mere adhewnce t# the same form of words in 
expression of terms is not enough : we must also attend to 
their meaning. For if the same words be used ambiguously 
(as ‘ author * now* for ‘ father * and anon for * man of letters it 
becomes as to its meaning two terms ; so that we have four in 
all. Then, if the ambiguous term be the Middle, no connection 
is# shown between the# other two; if either of the others be 
ambiguous, something seems to be inferred wljjich has never 
been really given# in evidence. • 

The above two Canons are, indeed, involved in the definition i 
of a categoricaUsyllogism, which may benhus stated : A Cate-! 
gorical Syllogism is*a form of proof or reasoning (way of giving } 
reasons) in which one categorical proposition is established by 
comparing two others that contain together only three terms, or 
that have one and only one term in common. 

The proposition established, derived, or inferred, is called 
the Conclusion : the evidentiary propositions by which it is 
proved are^-itffled the Premises. • 

The term common to the premises, by means of which the 
other terms are compared, is called the Middle Term. For 
the other terq^, the subject of the conclusion is called the 
^inor Term; the predicate of the conclusion, the Major 
Term. 

The premise in which the minor term occurs is called the 
Min6fr Premise ; that in which the major term occurs is called 
(tie Major Premise* And a Syllogism is usually written thus ; 
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Major Premise — All Authors (Middle) are vafln (Major) ; 

Minor Premise — Cicero (Minor) is an author (Middle) : 

Conclusion — Cicero (Minor) is vain (Major), , 

Here we have three propositions V^ith three terms, each term 
occurring twice. The Minor and Major Terms are so called, 
because, wh^n the conclusion is an universal affirmative (which 
only occurs un Barbara ; see chap. x. § 6), its subject and 
predicate are respectively the less and the greater in extent or 
denotation. It should be carefully noticed that the premises 
are called after the peculiar terms they contain : theexpresmbns* 
* Major Premise * and * Minor Premise V have nothing to do 
with the order in which the premises are presented ; though 
ti is usual to place the Major first. 

(3) No term must be distributed in the cohclusion unless it 
is distributed in the premises. 

It is usual to give this as one of the General Canons of the 
Syllogism ; but we have seen (chap. vi.w§ 6) that it<'s of wider 
application. Indeed, * not to go beyond the evidence * belongs 
to the definition of formfal proof. A breech of this cule in a 
syllogism is the fallacy of Illicit Process of the Minor, or of the 
Major, according to i^hich term has been unwarrantably distri- 
buted. The followingi parasyllogism illicitly distributes both 
terms of the conclusion : 

All pofets are pathetic ; 

Some orators are not poets ; 
e No orators are pathetic. 

(4) The Middle Term must be distributed at least once in 
the premises. 

For the use of mediate evidence is to show the relation of 
terms that cannot be directly compared ; this is only possible 
if the Middle Term furnishes the ground of cornparison ; and 
this (in Logic) requires that the whole denotation of the Middle 
should be either included or excluded by one of the others ; 
since if we only know that the other terms are related to some 
of the Middle, their respective relations may not be witft the 
same part of it. Indeed, if the Middle is undistributed in botli 
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premises, Whaftly regards it as ambiguous ; iif which case the 
pretended sylloghm depending on it has four terms ; so that 
^his 4th/Danon may be regarded as reducible to the 2nd. 

It is true that in what has been strangely called the 
“ numerically definite syllogism,” an fliference may be drawn, 
though our canon seems^to be violated. Thus : ^ 

60 sheep in 100 are horned ; 

60 sheep in 100 are blackfaceu ; 
at least 20 blackfaced sheep in 100 are horned. 

Bdt ^uch an argufiient, though I presume it may be correct 
Arithmetic, is not Ligic at/ all ; And when such numeridSil 
evidence is obtainable t^e comparatively indefinite arguments 
of togic are needless. Another apparent exception more \jS 
the purpose is th6 following : 

Most men are 5 feet high ; 

Most men are semi-rational ; 

Some«emi-rational things are 5 feet high. * 
Here the Middle Term (men) is distributed in nether premise, 
yet the* indisputable conclusion Is a logical proposition. 
Observe, however, that the premises are really arithmetical ; 
for ‘ most ’ means * moye than half,* or mdre tljan 50 per cent. 

For Mediate InfSrqpce depending or> truly logical premises, 
then, it is necessary that one premise should distribute the 
Middle Term ; and the reason of thik may be illustrated even 
by the above supposed exceptions. For in them the premises 
are such that, though neither premise by itself distributes the 
^fiddle, yet they always do s o between, the^n, and that with a ^ 
certain «urj^s. For if each premise dealt with exactly Ifalf 
the Middle, thus barely distributing it between them, there 
would be no logical proposition inferrible (though, of course, 
th^re might b# a conclusion of numerical probability). We 
Inquire that the Middle, as used in one premise, should 
necessarily overlap the Middle as used in the other, so as to 
furnish common ground for comparing the other terms. Hence 
1 ha^ defined thet^kiddle as * that Term common to both 
premises by means m which the other terms are compared.’ 
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(5) One at least of the premises must be affirmative ; or 
from two negative premises nothing can be inferred. 

The fourth Canon required that the middle term should bf 
given us distributed, or in its whole extent, in order to afford 
sure ground of comparison for the others. But that such 
comparison , may be effected, something more is requisite ; the 
relation of tte other terms to the Middle must be of a certain 
character. One at least of them must be, as to its extent or 
denotation, partially or wholly identified with the Middle ; so 
that to that extent it may be known to beac to the otheirterm, 
vTnatever relation we are toid thatrso muth of the Middle bears 
to that other term. Now, identity of denotation can only be 
‘predicated in an affirmative proposition : one premise, then, 
must be affirmative. 

If, however, both premises are negative, we only know that 
both the other terms are partly or wholly excluded from the 
“Middle, or are not identical with it in denotation : '•where they 
lie, then, in .relation to one another we have no means of 
knowing. Similarly, in t?ie mediate comparison of quantities, 
if we are told that A and C are both of them unequal to B, we 
can infer nothing aS to the relation of C to^A. Hence the 
premises — * 

No electors are sober ; 

No elector^ are independent — 

however suggestive/ do not formally justify us in inferring any 
connection between sobriety and independence. Formally to 
draw a conclusion, we must have affirmative grounds, such as 
in this case we may obtain by obverting both pt’tiktises : 

All electors are not-sober; 

All electors are not-independent ; 

Some who are not-independent are not><nober. 

(6) (a) If one premise be negative, the conclusion must fee 
negative : and (^) to prove a negative conclusion, one premise 
must be negative. 

(a) For we have seen that one premise must be affirmative, 
and that thus one term must4)e partly (at least) identified with 
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the Middle. 1 /, then, the other premise, being negative, 
predicates the exclusion of the other term from the middle, 
this other term must be excluded from the first term, so far as 
we know the first to be idintical with the Middle ; and this 
exclusion will be expressed by a negative conclusion. • The 
analogy of the mediate ^comparison of quantities may here 
again be noticed : if A is equal to B, and B is unequal to C, 
A is unequal to C. ^ 

{d) If both premises are affirmative, the relations of both 
termSsto the Midcjle fire more or less inclusive, and therefore 
furnish no groflnd for %n exch/sive irrference. This also folloi;^ 
from the functioi^ of the Middle term. 

For the more convenient application of these canons to the 
testing of syllogisms, it is usual to derive from nhem three 
Corollaries : 

(i) Two particular premises yield no conclusion. 

for if bo^ premises jire affirmative a/i their terms are undis-< 
tributed, the subjects by predesignation, the predicates by 
position j[chap. v^ § i) ; and therefore the miadle must be 
undistributed, and there can be no conclusion. 

If one preming is negative, its predicate is distributed by 
position: tfle other •terms remaining undistributed. But, by 
Canon 6, the conclusion (if any be possible) must be negative ; 
and therefore its predicate, the major*term, will be distributed. 
In the premises, therefore, both the middle and the major 
terms should be ’distributed, which is impossible^ 

Some M is not P ; 

Some S is M ; 

.*. Some S is not P. 

Here, indeed, the major term is legitimately distributed (though 
the negative p^mise might have been the minor) ; but M, the 
injddle term, is distributed in neither premise, and therefore 
there can be no conclusion. 

(ii) If one premise be particular, so is the conclusion. 

For, again, if bdth premises are affirmative, they only dis- 
Uibute one term, the subject of the universal premise, and this 
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must be the middle term. The minor ter|n, therefore, is 
undistributed, and the conclusion must be particular. 

If one premise is negative, the two premises together can 
distribute only two terms, the subjict of the universal" and th6 
predicate of the negative (which may be the same premise). 
One of these terms must be the middle ; the other (s»ince the con- 
clusion is negative) must be the major. The minor term, there- 
fore, is undistributed, and the conclusion must be particular. 

(iii) From a particular major and a negative minor premise 
nothing can be inferred. ^ , 

^ For the minor premise ^being' negative, the major premise 
must be affirmative (5th Canon;; and therefore, being par- 
^ ticular, distributes the major term neither in its subject nor in 
its predicate. But since the conclusion must be negative (6th 
Canon), a distributed major term is demanded, e.^., 

Some M is P ; 

^ No S is M ; 

Here the minor and the fiddle terms are both distributed, but 
not the major (P) ; and, therefore, a negative conclusion is 
impossible. 

§ 3. First PAnciple or Axiom of the Syllogism. — Hitherto 
in this chapter we have been analysing the conditions of valid 
mediate inference. We , have seen that a single step of such 
inference, a Syllogism, contains when fully expressed in lan- 
guage three propositions and three terms, and that these terms 
must stand to one another in the relations required by the 
fourth, fifth, and sixth Canons. We now comq^ a principle 
which conveniently sums up these conditions ; it is called the 
Dictum de omni et nullo^ and may be stated thus : 

Whatever is predicated (affirmatively or negatively) of a 
Term distributed, ^ 

In which Term another is given as (partly or wholl^") 
included. 

May be predicated in like manner oL (part or all of) the 
latter Term. 
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Thus statell (n^rly as by Whately in the introduction to his 
Logic) the Dictum follows line by line the course of a Syllogism 
in the First Figure (see chap. x. § 2). To return to our former 
fijcample*: All authors are vfin is the same as — Vanity is pre- 
dicated of all authors ; Cicero is an qfithor is the same as — 
Cicero is included amongst authors ; therefore Cicero is vain^ 
or — Vanity may be predicated of Cicero. The Dictum then 
requires. : (i) three propositions ; (2) three terms ; (3) that the 
middle teVm be distributed ; (4) that one premise be affirmative, 
^in^e^nly by an affirmative proposition can one term be given 
as included in«anoftie^; (5) that if one premise is negative t)]^ 
conclusion be so too, since wnatever is predicated of the middle 
term is predicated in like»manner of the minor. , 

Thus far, then^ the Dictum is wholly analytic or verbal, 
expressing no more than is implied in the definitions of 
‘ Syllogism ' and ‘ Middle Term ' ; since (as we have seen) 
all the General Canons (except the third, which is a still 
more general conditioif of formal proof) are derivable from 
those definitions. However, the Dictum makes a further 
statement of a synthetic or real character, namely, that when 
these conditions are fulfilled an inference is justified; that then 
the major «and\nipor« terms are brought into comparison 
through the middle, and that the majdr term may be predi- 
cated affirmatively or negatively of alitor part of the minor. It 
is this real assertion that justifies us in calling the Dictum an 
Axiom. 

• § 4. Whether the Laws of Thought may not fully explain 
the Syllogism without the need of any synthetic principle has, 
however, beel^made a question. Take such a syllogism as die 
following : 

All domesticated animals are useful ; 

A 4 pugs are domesticated animals : 

All pugs are useful. 

Here (an ingenious man might urge), having once identified 
pugs with domestic animals, that they are useful follows from 
^e Law of Identity. If we attend to the meaning, and 
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remember that^ivhat is true in one form of words is true in 
any other form, then, all domesticated animals being useful, of 
course pugs are. It is merely a case of subalternation ; we 
may put it in this way : “t- 

- All domesticated animals are useful ; 

Some domesticated animals pugs) are*useful. 

The derivation of negative syllogisms from the Law of Contra- 
diction (he might add) may be shown in a similar manner. 

But the force of this ingenious argument depends on the 
participial clause — ‘ having once identified piigs with domestic 
a.iimals.* If this is a distinct step» of th4 reasortSng, the above 
iyllogism cannot be reduced to one step, cannot be exhibited 
'•^as mere subalternation, nor be brougKt directly under the law 
of Identity, If ‘pug,* ‘domestic/ and ‘upeful' are distinct 
terms ; and if ‘ pug ' and * useful * are only known to be 
connected because of their relations to ‘ domestic ' : this is 
something more than the Laws of Thought provide for : it is 
not Immediate Inference, but Mediate ; and to justify it, 
scientific method requires that its conditions be generalised. 
The Dictum^ then, as we have seen, does generalise these 
conditions, and decLres that when such conditions are satisfied 
a Mediate Inference is valid. ' ^ 

But, after all (to go back a little), consider again that pro- 
position All pugs are domesticated animals : is it a distinct step 
of the reasoning ; that is to say, is it a Real Proposition ? If, 
indeed, ‘ domesticated ' is no part of the definition of ‘ pug,' the 
proposition is real, and is a distinct part of the argument, 
B^^t take such a case as this : 

All dogs are useful ; 

All pugs are dogs. 

Here we clearly have, in the minor premise, only a verbal pro- 
position: to be a dog is certainly part of tJie definition of 
‘ pug.' But, if so, the inference ‘ All pugs are useful ' involves 
no real mediation, and the argument is no more than this : 

All dogs are useful ; 

Some dogs pugs) are useful 
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Similarly, if thft major premise be verbal, thus : 

* All men are rational ; 

Socrates is a man — 

to conclude that ‘Socrates is rational’ is no Mediate In- 
ference; for so much was implied* in the minor premise, 

* Socrates is a man,’ and the major premise adds nothing to 
this. 

Hen^ I conclude (as by anticipation in chap. vii. § 3) that 
‘any apparent syllogism, having one premise a verbal pro- 
*p 5 sifion, is really ’Immediate Inference’; but that, if both 
premises are real pr^ositioiis, the ‘Inference is Mediate, and 
demands for its^explanajion something more than the Laws of 
Thought I have not, however, always refrained from using 
Verbal Syllogism's as formal illustrations. 

§ 5. Other kinds of Mediate Inference exist, yielding valid 
conclusions, without being truly syllogistic. Such are mathe- 
naatical imbrences of Equality, as — • 

A-B = C .-.A-C. 

Here, according »to the usual logicaI*analysis, there are strictly 
four terms— (i) A, (a) equal to B, (3) B, (4) equal to C. 

Similarly wiR% the argument fortiori* ^ 

A >!b C . t (much mote) A > C. 

This also is said to contain four terms : (i) A, (2) greater than 
B, (3) B, (4) greater than C. Such inferences are nevertheless 
intuitively sound, may be verified by trial (within the limits of 
sense-perception), and are generalised in appropriate axioms 
of their own, corresponding to the Dictum of the syllogism ; 
as ‘ Thingb ^qual to the same thing are equal to one another,* 
tic. 

Now, surely, this is an erroneous application of the usual 
logical analysis of propositions. Both Logic and Mathematics 
4 »eat of the relations of terms ; but whilst Mathematics employs 
the sign «= for only one kind of relation, and for that relation 
exclusive of the tqrms ; Logic employs the same signs (/V or is 
noi) for all relations, recognising only a difference of quality in 
/predication, and treating ejfery bther difference of relation *as 
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belonging to one of the terms related. Thus Logicians read 
A — is — equal to B : if equal to B could possibly be a term 
co-relative with A. Whence it follows that the argument 
-<4 « (7 contains four terms; though everybody 
sees that there are only ihree. 

In fact (as, observed in chap. ii. $ a) the sign of logical relation 
{is or is not\ whilst usually adequate for class-reasoning (coin- 
herence) and sometimes extensible to causation (because a 
cause implies a class of events), should never be stretched to 
include other relations in such a way as tQ sacrifice intelligence* 
to- formalism. And, besides mathema»i^l of quantitative 
relations, there are others (usually consid/sred qualitative 
because indefinite) which cannot be justly expressed by the 
logical copv.la. We ought to read : 

B — is before — C ; 

A — is before— B : 

w .'.A — Is before — C. o 

And in like manner A — is simultaneous with — B ; etc. Such 
aiguments (as well as the^mathematical) are intuitively sound 
and verifiable, and might be generalised in axioms if it were 
worth while : but it i&not, because no method could be founded 
on such axioms. ' v * 

Custom justifies some Mediate Inferences, as. The Father of 
a father is a grandfather.^ 

Some cases, however, that at first seem obvious, are really 
delusive unless further data be supplied. Thus A co-exists 
with B^ B with C; .\A with C— is not sound unless B is 
an^instantaneous event ; for if B is perdurable, Ajnay co-exist 
with it at one time and C at another. 

Again : A is to the left of B^ B of C ; A of C, This may 
pass ; but it is not a parallel argument that if is north of B 
and B west of C, then A is north-west of C: for suppose that 
A is a mile to the north of B, and B a yard to the west of ^ 
then A is practically north of C ; at least its westward position 
cannot be expressed in terms of the mariiltr’s compass. In 
such a case we require to knoyr not onlv the dirertions hut th#^ 
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distances of A*and C from B ; and then the exact direction o 
A from C is an iffair of mathematical calculation. 

^ QuaKtative reasoning ccjpcerning position is only applicable 
to things in one dimension of space, or in time considered as 
having one, dimension. Under this condition m may frame 
the following generalisation concerning all Mediatfc Inferences : 
Two terms definitely related to a third, and one of them 
positiv^y, are related to one another as the other terra is 
related to the third (that is, positively or negatively) ; provided 
tffattte relations ^lirfn are of the same kind (that is, of Time, 
or Coinherence, or ftkenes 4 , or Equality). 

Thus, to illuArate by .relations of Time — 

B is simultaneous with C ; 

A*is not simultaneous with B : 

A is not simultaneous with C. 

Here the relations are of the same kind but of different logical 
(juality, and (as in the syllogism) a negative copula in the 
premises leads to a negative conclusion. • 

An examinatidn in detail of parti^ilar cases would show that 
the above generalisation concerning all Mediate Inferences is 
subject to^too \-iany qualifications to be called an Axiom; it 
stands to the real Axioms (the Dictunf^ etc.) as the notion of 
the Uniformity of Nature does to the definite principles of 
natural order {cf. chap. xiii. § 9). 



CHAPTER X 

CATEGORICAL SYLLOGJ^S 

§ I. 'rhe type of logical, deductive, mediate, categorical 
Jnference is a Syllogism directly conformable with the Dictum: 
as— 

All carnivores (M) are excitable (P) ; 

Cats (S) are carnivores (M) : 

/. Cats (S) are excitable (P). ^ 

In this example P is predicated of M, a term distributed ; in 
which term, M, S is givei^as included ; so that P may be pre- 
dicated of S. 

Many arguments, lv)wever, are of a type superjicially different 
from the above : ’as — ' t ^ ♦ 

No wise man (P) fears death (M) ; 

Balbus (S) fears death (M) : 

Balbus (S) is not a wise man (P). 

In this example, instead of P being predicated of M, M is pre- 
dicated of P, and yet S is given as included not in P, but in 
The divergence of such a syllogism from^the Dictum 
may, however, be easily shown to be superficial by writing, 
instead of No wise man fears deaths the simple converse, No 
man who fears death is wise. 

Again : 

Some dogs (M) are friendly to man (P) ; 

All dogs (M) are carnivores (S) : 

Some carnivores (S) are friendly toyman (P), 

Here P is predicated of M undistributed; and instead of 
being included in M, M is inclui^^d in S : so that the diver* 
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gence from th» type of syllogism fo which xhetDictum directly 

applies is still greater than in the former case. But if we 

transpose the premises, taking first 

^ All dogs (M^ are carnivores (P), 

then P is predicated of M distributedi; and, simjjly converting 

the other premise, we ggt — 

Some things friendly to man (S) are dogs (m) : 
whence it follows that — 

" Some things friendly to man (S) are carnivores (P) ; 
•^av.d;^his is the siqjpl^ converse of the original conclusion. 
Oncemor#: , 

No pigs (P) are ptiilosophers (M) ; 

Some philosophers (M) are hedonists (S) : 

Some hedonists (S) are not pigs (P). , 

In this case, instead of P being predicated of M distributed, 
M is predicated of P distributed ; and instead of S (or part of 
4) being included in^M, we are told that some M is includgd 
in S. Still there is no real difficulty. To show that it is all 
right, s^ply convert both the premises. Then* we have: 

No philosophers (M) are pigs (P) ; 

Somft hedonists (S) are philosophers (M). 

Whence the same tionclusion follows ; ^and tfie whole syllogism 
plainly conforms dir&tly to the Dictum, 

Such departures as these from Ae normal syllogistic form 
are said to constitute differences of Figure (to be further de- 
fined in § 2 ) ; and the processes by which they are shown to 
*be unessential differences are called Reduction (for a fuller 
account of which, see § 6). ^ 

y § 2 . Figu re J. S determined by the position of the Middle 
Term in the premises ;'of which position there are four possible 
* variations. (The middle term may be subject of the major 
j^remise, ana predicate of the minor, as in the first example 
above; and this position, being directly conformable to the 
requirements of the Dictum^ is called the First Figure. Or the 
mid dle term roat^be predicate of both premises, as in tEe 
second of the above examples ; and this is called the Second 
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Figure. Or the^middle term may be subject ofuboth premises, 
as in the third of the above examples; andjthis is called the 
Third Figure. Or, finally, the middle term may be predicate 
of the major premise, and subject of the minor, as in the fourth' 
example given above ; and this is the Fourth Figure. ) 

It may facrltate the recollection of tjiis most im|Jortant point 
if we schematise the figures thus : 

I. II. III. TV. 

M^P P— .M M|— P PyM , , 

' S -A M S 1 M M I /T a L.S 

«. 

The horizontal lines represent the premises, and at the angles 
formed with them by the slanting or by the perpendicular lines 
the Middle Term occurs. Note further that the schema of 
the Fourth and last Figure resembles Z, the last letter of the 
alphabet : this helps one to remember it in contrast with the 
Jirst, which is thereby also remembereA Figures II. and III. 
seem to stand .back to back. 

§ 3 . The Moods of each Figure are the nriodificatibns of it 
which arise from different combinations of propositions accord- 
ing to Quantity aqd Quality. In the First Figure, fqr example, 
four Moods are recognibed : A. A. A., E. A- E., A, 1. 1., E. I. O. 

A. i^llMisP; 

A. All S is M : 

A. All S is P. 

E. No M is P ; 

A. All S is M ; 

E, No S is P. 

% AllMisP; 

1 . Some S is M: 

1. .*. Some S is P. 

E. No M is P; 

I. Some S is M : 

0. .*• Some S is not Pt 
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NoW| remembering that there ar^four Figure^, and four kinds 
of propositions (^. I. E. O.), each of which propositions maybe 
Major Premise, Minor Premise, or Conclusion of a syllogism, 
ITkpp&rs that in each Figure there may be 64 Moods, and 
therefore 256 in all. On examining^ these 256 Moodf, how- 
ever, we firtd that onl^ 24 of them are valid of such a 
character that the conclusion strictly follows from the pre- 
mises), whilst 5 of these 24 are needless, because their con- 
“Ttusions are ‘ weaker' or less extensive than the premises 
; that is to s^ay,'they are particular when they might be 
universal. Thus, -ii the First Figure, besides the above 4 
Moods, A. A. L and E. A.* 0 . are valid in the sense of being 
conclusive; but they are superfluous, because included in * 
A. A. A. and E.^. E. Omitting then these 5 needless Moods, 
which are called 'Subalterns' because their conclusions are 
subaltern (chap. vii. § 2) to those of other Moods, there remain 
ig Mood^that are valid and generally recognised. 

§ 4. How these 19* Moods are determined must be our neYt 
inquiry^ There are several ways more or less# ingenious and 
interesting; but all depend on tie application, directly or 
indirectly, of^the Six Canons, which were shown in the last 
chapter to be tfle^oifditions of Mediate Inf^rencfir * 

(i) One way is to begin by finding Vhat Moods of the First 
Figure conform to the Dictum. ^Now, the Dictum requires 
that, in the major premise, P be predicated of a term dis- 
tributed, from which it follows that no Mood can be valid 
whose major premise is particular, as in 1. A. I. or O. A. O. 
Again, the Dictum requires that the minor premise be affirma- 
tive ("in which term a third is given as included ”) ; so th^t no 
Mood can be valid whose minor premise is negative, as in 
A. E. E. or A. O. O. By these considerations we find that in 
the First Fi^re, out of 64 Moods possible, only six are valid, 
"namely, those above-mentioned in § 3, including the two 
Subalterns. The second step of this method is to test the 
Moods of the Second, Third, and Fourth Figures, by trying 
whether they can be reduc^ to one or other of the four Moods 
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of the First (as^ briefly illuScrated in § i, antj^ to oe further 
explained in § 6 ). 

( 2 ) Another way is to take the above six General or 

Common Canons, and to deduce (rom them Special Lanouf 
for testing ^ch Figure^* an interesting method, which, on 
account of ii* length, will be treated of separately in the next 
section. ' ^ 

( 3 ) Direct application of the Common Canons is, perhaps, the 
simplest plan. First write out the 64 Moods that are possible 
without regard to Figure, and then cross out those whi(;}i^ 
vi(jlate any of the Canons or Corollaries, t^s : 

AAA. 7ciM (6th Cad. I). A A I. (6th ClA. h), 

^ Can. a) A E Eylr&l(6eh Can. a) A BO. 

9H^(Cor. U.) 3t».(6Ch Cxta. A 1 1. 7tf^(€tli Can. 6) 

1k*0A.(6th Can. «) irM (Cor. U (6th Can. a) X 0 a 

Whoever has the patience to go through the remaining 48 
Moods will discover that of the whole 64 only ii*'are valid; 
namely ; 

A. A. A., A. A. I., A. E„ A. E. 0., A. I.'l., A. O/O., 

E. A. E., E. A. 0., E. 1. 0., I. A. I., 0. A. 0., 

These ir* Modds have next to be examined' in each 
Figure, and if valid in every Figure there rfill still be 44 moods 
in all. We find, however^ that in the First Figure, A. E. E., 

A. E. 0., A. 0. 0. involve illicit process of the Major Term 
( 3 rd Can.) ; I. A. I., 0. A. 0. involve undistributed Middle 
( 4 th Can.) ; and *A. A. I., E. A. 0. are Subalterns. In the Second 
Figure all the affirmative Moods, A. A. A., A. A. I., A.I.I., I. A.I., 
involve undistributed Middle ; O. A. 0. involves illicit process 
of the Major ; and A. E. 0., E. A, 0. are Subalterns. In the 
Third Figure, A. A. A., E. A. E., involve illicit process of the • 
Minor ( 3 rd Can.) ; A. E. E., A. E. 0., A. 0. 0. involve illicit pro- 
cess of the Major. In the Fourth Figure, A. A. A.^involvej|fG<I.E 
illicit process of the Minor ; A, 1. 1., A. 0. 0. involve undis- 
tributed Middle ; 0. A. 0. involves illicit process of the Major; 
and A. £. 0. is Subaltern. . 
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i nose mood^ of each Figure ^hich, when^ tried by these 
tests, are not rejepted, are valid, namely : 



-A. A. A., 

E. A. E., 

A. 1. 1., 

E.I.O. 

(A. A. I., 

0., Subaltern) ; 

w 




Fig. II.- 

-^.A. E., 

A. E. E., 

E. 1. 0., 

A.O.Ci 

(E. A.O., 

A. E. 0., Subaltern) ; 

• 


i 


Fig. III.- 

-A. A. I., 

I. A. I„ 

A. 1. 1., 

E. A. 0., 

0. A. 0., 

^I.O!; 






Fig. IV.- 

-A. A. I., 

A. E. E., 

I. A. I., 

E.A.O., 

E. I.O. 


E? 0., Sulj^altei^'')/ 

Thus, including subaltern Moods, there are six valid in each 
Figure. In Fig. III. alone there is no subaltern Mood,,^ 
because in that Figure there can be no universal conclusion. 

§ S- Special Canons of the several Figures, deduced from 
the Common Canons, enable us to arrive at the same result by 
a^somewhat different course. 

The Special Canons are not, perhaps, necessary to the 
Science,^but the^ afford a very usefi^l means o^ enabling one 
to thoroughly appreciate the character of formal syllogistic 
reasoning. Ai^cordingly, 1 shall indicate the proof of each 
rule, leaviifg its eAaborUtion to the reader. In thisNhe can find 
no difficulty, if he bears in mind that ^'igure is determined by 
the position of the Middle Term. * 

\ Fig. I., Rule (rt) : The minor premise must he affirmative* 

For, if not, in negative Moods there will be illicit process of 
the major term. Applying this rule to the tfleven possible 
Moods given in § 4, as remaining after application of the 
Common Canons, it eliminates A. E. E., A. E. O., A. O. O. 

(^) The major premise must be universal 
. For, if not, the minor being affirmative, the middle term will 
ly undistribffted. This rule eliminates LA. I., O. A. 0. ; 
leaving six Moods, including two Subalterns. 

V Fig. II. {a) One premise must be negative* 

^ For else neither premise will distribute the middle term. 
This rule eliminates A. A. A^, A. A. L, A. 1. 1., 1. A. 1. 



122 LOGIC: DEDUCTIVE AND INDUCTIVE 

(d) The major premise mist be universal. 

For else, the conclusion being negative, t|jere will be illicit 
process of the major term. This eliminates I. A. I., O. A. O. ; 
leaving six Moods, including two Subalterns. "T 

• Fig. III. rffl) The miror premise must he affirmative. 

For else,l'n negative moods there will be illicit process of 
the major Wm. This rule eliminates A. E E., A. E. O., 
A. 0.0. 

(h) The conclusion must he particular. ' 

For else, the minor premise being affirniative, there Wfill 
iPicit process of the minor term. Thisiraiminlites A. A. A., 
A. E. E., E. A. E. ; leaving six Mdods. 

Fig. IV. (a) When the major premise is affirmative^ the minor 
must he universal. o 

For else the middle term is undistributed. This eliminates 
A I. L, A. O. O. 

(h) When the minor premise is affirmative the conclusion muft 
he particular. 

For else the^e will be iH^cit process of the njinor terrp. This 
eliminates A. A. A., E, A. E. 

(r) When either premise is negative^ the %iajor must he 
universal. ^ ^ ^ % 

For else, the conclusion being negative, there will be illicit 
process of the major term. This eliminates 0. A. O. ; leaving 
six Moods, including one Subaltern. 

§ 6. Reduction is either~(i) Ostensive or ( 2 ) Indirect. 
Ostensive Reduction consists in showing that an argument 
given in one Mood can also be stated in another ; the process 
is especially used to show that the Moods of the second, third, 
and fourth Figures are equivalent to one or another Mood of 
the first Figure. It thus proves the validity of the former 
Moods by showing that they also essentially c&nform to the 
Dictum^ and that all Categorical Syllogisms are only superficuh 
varieties of one type of proof. 

To facilitate R^uction, the recognised Moods have all had 
names given them; which nam^, again, have been strung 
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together into ginemonic verses great fcirce and pr^- 
nancy : 

^ TLiyharaj Celarent, Da^i, Ferioque prioris : 

^ Cesare, Camestres, Festino, Baroco, secundae: 

Tertia, Parapti, Disamis, Datisi, felapton, ^ 

Bocardo, Ferison, Hkbet : Quarta insuper add|t 
Bramantip, Camenes, Dimaris, Fesapo, Fresison. 

Tn the above verses the names of the Moods of Fig. I. begin 
ipkh .the first foMr ^consonants B, C, D, F, in alphabetical 
order ; and tfie nam^ of all other ^oods likewise begin wi^ 
these letters, thus signifying*(except in Baroco and Bocardo) 
the Mood of Fig. L, to which each is equivalent, and to which 1 
it is to be reduced : as Bramantip to Barbara, Camestres to 
Celarent, and so forth. 

The vowels A, E, I, O, occurring in the several names, give 
tbe Quantity and Quality of major premise, minor premise 
and conclusion in the usual order. 

The Qonsonants s and p, occurrin>j after a vcfwel, show that 
the proposition which the vowel stands for is to be converted 
either (s) sinlply or (p) per accidens ; except where s or p 
occurs aftS- the tliitd vowel of a name, the cdhclu«t 5 n : then it 
refers not to the conclusion of the given Mood (say Disamis), 
but to the conclusion of that Mood «f the first Figure to which 
the given Mood is reduced (Darii). 

M {mutare^ metathesis) means ‘ transpose the premises * (as 
*of Ca»*estres). 

C means ‘ substitute the contradictory of the conclusion ^for 
the foregoing premise,* a process of the Indirect Reduction to 
be presently explained (see Baroco, § 8). 

* The other consonants r, n, t (with b and d, when not initial)| 
()pcurring he^ and there, have no mnemonic significance. 

What now is the problem of Reduction ? The difference of 
Figures depends upon the position of the Middle Term. To 
reduce a Mood ot any other Figure to the form of the First, 
then, we must so manipulate its premises that the Middle 
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Term shall be subject of the major premise and predicate of 
the minor premise. ^ C 

Now in Fig. II. the Middle Term is predicate of both pre- 
mises; so that the minor premise iday need no alteratibriT^d 
to convert tjie major premise may suffice. This is the case 
with Cesare^ which reduces to Celarent by simply converting 
the major premise ; and with Festino, which by .the same pro- 
cess becomes Ferio. In Camestres, however, the minor pre- 
mise is negative ; and, as this is impossible in Fig. I., -tiler- 
premises must be transposed, and the neiv ipajor premise mttpt 
simply converted : then, since the tran^osition of the pre- 
mises will have transposed the terms of the conclusion (accord- 
.^ing to the usual reading of syllogisms), the new conclusion 
must be sipply converted in order to prove the validity of the 
original conclusion. The process may be thus represented 
(s,c, meaning ‘ simply convert *) : 


Camestres. 
All Eis M ; 

No S is M : 



Celarent, 
No M is S ; 

All P j? M : 


No S is P. ^ ^ No P is S. 


The Ostensive Reductibn of Baroco also needs special ex- 
planation ; for as it used to be reduced indirectly, its name gives 
no indication 9f the ostensive process. To reduce it osten- 
sively let us call it Faksnoko, where k means ‘ obvert the 
foKOgoing premise.’ By thus obverting (k) and simply convert- 
ing (s) (in sum, contrapositing) the major premise, and obvert- 
ing the minor premise, we get a syllogism in Ferio, thus : 

Baroco or Faksnoko. Verio. 

All P U M ; » No m (not-M) ; 


Some S is not M : 
Some S is not P. 




Some S is m (not-M): 
•*. Some S is not P. 
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In Fig. III. tne middle term is subject of both premises ; so 
that, to reduce its* Moods to the First Figure, it may be enough 
tacaiUifrt the minor premii^. This is the case with Darapti, 
D\isi, Felapton and Ferison. But, with Disamis. since the 
major premia must in the First Figure* be univer^il, we 'must 
transpose the premises, a^id then simply convert this new minor 
premise ; and, lastly, since the major and minor terms have 
nowjchanged places, we must simply convert the new conclu- 
sion in order to verify the old one. Thus : 

% 

Disamis. • DarH. 


Some M is P ; 
All M is S :* 



All M is S ; 
Some P is M : 


^ ,* Soro# S is P. ^ 


jSdUt. 


Some P is S. 


Bocardo, like Baroco, indicates its nam® the indirect 
process. To reduce it ostensively let its name be Doksamrosk, 
and proceed tb«is : , 

* * m * 

Bocardo or Doksamrosk.* * Darii. 

Some M is not P ; All M is S ; 

All M is S : Some p (not-P) is M : 

Some S is not P. ^ Some p (not-P) is 


In Fig. IV, the position of the middle term is, in both 
premises, the reverse of what it is in the First Figure ; we may 
therefore redtf8e its Moods either by transposing the premises, 
as with Bramantip, Camenes, and Dimaris ; or by converting 
both premises, the course pursued with Fesapo and Fresison. 
It may suffice to illustrate by the case of Bramantip : 
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Bramantip. 

Barbara. 

All P is M ; 

All M is S. 



AlljM is S : 

All P is M : 

■ Some SUP. 

All P is S. 


This case shows that a final significant consonant (s,-prw 
sk) in the name of any Mood refers to ihcj. conclusion pf 
Eew syllogism in the First ^Figure ; since pr in Bramantip cannot 
refer to its own conclusion in L; ^ich being already particular, 
cannot be converted per accidens. 

Finally*, in Fig. L, Darii and Ferio differ irrespectively from 
Barbara and Celarent only in this, that their minor premises, 
and consequently their conclusions, are subaltern to the 
corresponding propositions of the universal Moods; a difference 
which seems insufficient to give them rank as distinct forms of 
demonstratioL. And ag^.for Barbara and Celarent,^ they are 
easily reducible to one another by obveriing their major 

premises and the ney' conclusion, thus : 

* * 

Barbara, ‘ , Celarent. 

ohv. 

All M is P ; L- ^ No M is p (not-P) ; 

AllSisM: ► AllSisM: 

** ohv. 

•*, All S is P, 4 No S is p (not-P). 

§ 7. A new version of the mnemonic lines was suggested in 
Mind No. 27, with the object of (i) freeing them from all 
meaningless letters, (2) showing by the name ^ each Mood 
the Figure to which it belongs, (3) giving names to indicate 
the ostensive reduction of Baroco and Bocardo. To obtain 
the first two objects, I is used as the mark of ]^ig. I., n of Fig. II., 
r of Fig. III., t of Fig. IV. The verses (to be scanned 
discreetly) are as follows : 



CATEGORICAL SYLLOGISMS 

i ^ 

Balala, CeUlel, Dalii, Felioque prioris : 

^ ^ ^ . fFaksnoko secundae: 

Cesane, Camenes, Fesinon, 

Tertia, Darapri, Drisamis, Darisi, Ferapro, 

Doksamrosk « . , , ^ . 

Bocaro ’ J • habet : Quarta insuper addit 

Bamatip, Gametes, Dimatis, Fesapto, Fesistot. 

‘ Morgan praised the old verses as “ more full of meaning 
tiisn others th^t ever were made ” ; and in defence of the 
above alteraticih it may be said that t|;iey now deserve that prais<» 
still more. • 

§ 8. Indirect reduction is the process of proving a Mood to > 
be valid by showing that the supposition of its invalidity involves 
a contradiction. Take Baroco, and (since the doubt as to its 
validity is concerned not with the truth of the premises, but 
whh their reUtion to the conclusion) assume the premises tOw 
be true. Then, if the conclusion be false, its contradictory is 
true. T];ie conch}sion being in O., it^ contradicitory will be in 
A. Substituting this A. for the minor premise of Baroco, we 
have the premises of a syllogism in Barbara, which wijl be 
found to gi\^ a cdhclulion in A., contradictory ofniib original 
minor premise ; thus 


Baroco. 

AllPisM; 

Some S is not M : 

Some S is not P. 



Barbara. 

All]gisM; 

Alls is P: 

All S is M. 


Bi^ the original minor premise, Some S is not is true by 
hypothesis ; and therefore the conclusion of Barbara, All S is 
is false. This falsity cannot, however, be due to the form 
of Barbara, which we know to be valid ; nor to the major pre- 
mise, which, being taken front Baroco, is true by hypothesis : 
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it must, therefore, be in the minor premise oi Barbara, All S 
is P ; and since this is contradictory of the conclusion of 
Baroco Some S is not that concision was true. . 

Similarly with Bocardo, the Indirect Reduction proceeds by 
substituting for the major premise the contradictory of the 
conclusion ; thus again obtaining the premises of a syllogism 
in Barbara, whose conclusion is contradictory of the original 
major premise. Hence the initial B in Baroco and Boc ardo : 
it points to a syllogism in Barbara as the means of Indfrect 
Reduction {Reductio ad impossibile). ^ ^ 

^ Any other Mood may be reduced indirectly : as, for example, 
Dimaris. If this is supposed to be invalid and the conclusion 
false, substitute the contradictory of the conclusion for the 
major premise, thus obtaining the premises df Celarent: 



Celarent 
No S is F ; 

AirMisS: ' 

M is.Pv §3, 

) at 

.-.No P is M4-/ 


The conclusion of Celarent, simply converted, contradicts the 
original major premise of Dimaris, and is therefore falsQ. 
Therefore the major premise of Celarent is false, and the con- 
clusion of Dimaris is true. We might, of course, construct 
mnemonic names for the Indirect Reduction of all the Moods: 
the name of Dimaris would then be Cicari. 

§ 9. The need or use of any Figure but the First has been 
much discussed by Logicians. Since, in actual debate, argu- 
ments are rarely stated in syllogistic form ; and, therefore, if 
reduced to that form for closer scrutiny, generally have to be 
treated with some freedom ; why not always throw them at 
once into the First Figure? That Figure has manifest advan- 
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tages : it agrees^directly with the Dictum ; it gives conclusions 
in all four propositional forms, and therefore serves every pur- 
poseof full affirmation or^ denial, of showing agreement or 
di'fference (total or partial), of establishing the contradictories 
of universal statements ; and it is the oily Figure in which the 
subject and predicate of ^he conclusion occupy the same posi- 
tions in the premises, so that the course of argument has in its 
mere expression an easy and natural flow. 

STOl, the Second Figure also has a very natural air in some 
kinds .of negative* arguments. The parallelism of the two 
premises, with*the middle term as p:»edicate in both, brings ouf 
very forcibly the necessary difference between the major and 
minor terms that is involved in their opposite relations to the 
middle term. F is not, whilst S is, M, says Cesare : ' that very 
neatly drives home the conviction that iS is not P, Or perhaps 
even more naturally in Carnestres : Deer do, oxen do not, shed 
th^ir horns. • What is the conclusion ? - 

The Third Figure, again, furnishes in Darapti and Felapton, 
the most9 natural >forms of stating arguments in which the 
middle term is singular : 

^pCKites was truthful ; 

Socrates was a Greek*: 

.% Some Greek was tryithful. 

Reducing Ais to Fig I., we should get for the minor premise, 
Some Greek was Socrates : which is certainly inelegant. Still, it 
might be urged that, in the science of proof, elegance is an alto- 
gether extraneous consideration. And as for the other advanta^fe 
claimed for Fig, III. — that, as it yields only particular con- 
clusions, it is useful in establishing contradictories against 
universals — I ^o not see that for that purpose any of its Moods 
ha^ superiority over Darii and Ferio. 

As for Fig. IV., no particular advantage is claimed for it It 
is of comparatively late recognition (sometimes called the 
‘Galenian,' after 6alen, its supposed discoverer); and its 
scientific claim to exist at aB is disputed. It is said to be a 
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mere inversion of Fig. I.; which is not true an any sense in 
which Fig3. 11. and III. may not be condemned as partial 
inversions of Fig. I., and as having^, therefore still less claim to 
recognition. It is also said to invhrt the order of thou^WT; .as 
if thbught had only one order, or as if the mere order, of 
thought had anything to do with Ft^rmal Logic. The truth 
is that, if distinction of Figure be recognised at all, the 
Fourth Figure is scientifically necessary, because it is inevitably 
generated by an analysis of the possible positions of the rarddle 
term, ^ ^ 

§ 10 . Is Reduction necessary, however ; or have not all the 
Figures equal and independent ‘validity? In one sense not 
only every Figure but each Mood has independent validity : 
for any one capable of abstract thinking soes its validity by 
direct inspection. But this is true not only of the abstract 
Moods, but very commonly of particular concrete arguments. 
Science, however, aims at unifying knowledge,: and after 
reducing all possible arguments that form categorical 
syllogisms to' the nineteen Moods, it is buf. another step in 
the same direction to reduce these Moods to one form. This 
is the very nature of** science : and, accordingly, I cannot look 
without '^5der ' at the eflforts of some *Lo^ciaiis ^o expound 
separate principles of each Figure. GiUnt that they succeed ; 
and what can the next step be, but either to reduce these 
principles to the Dictum^ or the Dictum and the rest to one of 
these principles ? Unless this can be done there is no science 
of Formal Logic. If it is done, what is gained by reducing 
the principles of the other Figures to the Dictum^ instead of 
the Moods of the other Figures to those of the first Figure? 
It mayj perhaps, be said that to show (i) that the Moods of 
the second, third, and fourth Figures flow from their own 
principles (though, in fact, these principles Ihs laboriou|Iy 
adapted to the Moods) ; and ( 2 ) that these principles may be 
derived from the Dictum^ is the more uncompromisingly 
gradual and regular method ; but, on the wliole, is not Forma’ 
Logic already sufficiently encumbered with formalities ? 
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§ II. EulerV diagrams may be used to illustrate the 
syllogism, thus : • 

f 

^IG. 5. 

Barbara'— 




Fig. 7« 




Rspiemberin^ that * Some’ means *It may be all,’ it is plain 
that any one of these diagrams in Fig. 7, or the one given 
above for Barbara, may represent the denotative relations of 
P, M and S in l>arii; though no doubt the diagram we 
generally think of as represeifting Darii is No. x in Fig. 7. 
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Fig. 8. 

Fcrio— ) 



m 

Here, again, I suppose, we generally think of No. i as the 
* diagram representing Ferio ; but 2, or 3, or that given above 
for Celarent, is compatible with the premises^ 

It is instructive to work out the diagrams for the Moods of 
the other Figures, noticing how they stand related to the 
above. 


CHAPTER XI 

ABBREVIATEjp AND COMPOUND ARGUMENTS 

§ I. In ordinary discussion, wkether oral or written, it 4s 
but rarely that the forms ofiLogic are closely adhered to. We 
often leave wide gaps in the structure of our arguments, trust-* 
ing the intelligerfce of those addressed to bridge them over ; 
or we invert the regular order of propositions, beginning with 
the conclusion, and mentioning the premises, perhaps, a good 
^hile afterf confident^that the sagacity of our audience will 
make all smooth. Sometimes a full style, like Macaulay’s, 
may, by means* of amplification and illustratfon, spread the 
elements of j. single syllogism over several pages — b, penny- 
worth of Ijgic steepe^ in so much cloquAice. These pxactices 
give a great advantage to sophists ; jvho woulS find it very 
inconvenient to state* explicitly in Mood and Figure the preten- 
tious antilogies which they foist upoA the public ; and, indeed, 
such licences of composition often prevent honest men from 
detecting errors into which they themselves hyre unwittingly 
fallen, and which, with the best intentions, they strive to com- 
municate to others : but we put up with these drawbacks^ 
avoid the inelegance (forsooth !) and the tedium of a long d^^ 
course in accurate syllogisms. 

Many ^artures from the strictly logical statement of 
ranstffiings consist in the use of vague or figurative language, 
or in the substitution for one another of expressions supposed 
to be equivalent though, in fact, dangerously discrepant 
Against such occasions of error the logician can provide no 
safeguard, except the advide to be careful and discriminating 
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in what you say or hear. But as to any derkngement of the 
elements <(f an argument, or the omissiorr of them, Logic 
effectually aids the task of restoration ; for it has shown what 
the elements are that enter into tlie explicit statement of most 
ratiocinations, namely,* the four forms of propositions ; /nd 
what that connected order of propositions is which most easily 
and surely exposes the validity or invalidity of reasoning, 
namely, the premises and conclusion of the Syllogism. * Logic 
has even gone so far as to name certain abbreviated foifhs of 
proof, which may be regarded as genera*! tjpes of those that 
ftctually occur in debate, tin leading articles, pamphlets and 
other persuasive or polemic wfitings — namely, the Enthy- 
* meme, Epicheirema and Sorites. 

§ 2 . The Enthvmeme. according to Aristotle, is the Syllo- 
gism of probable reasoning about practical affairs and matters 
of opinion, in contrast with the Syllogism of theoretical de- 
monstration upon necessary grounds. ,But, as now commonlj^ 
treated, it is an argument with one of its elements omitted ; 
igfL Categ oric al 'Syllogism, having one or other of its premises, 
or else its conclusion, suppressed. (If the Major Premise is 
suppressed, it is called an Enthymeme of the First Order ; if 
the Minor Pfemise is wanting, it is saici tS^ be of the Second 
Order ; if the Conclusion is left to be understood, there is an 
Enthymeme of the Third* Order.) 

Let the following be a complete Syllogism : 

^All free nations are enterprising : 

The Dutch are a free nation : 

The Dutch are enterprising. 

Reduced to Enthymemes this argument may be put thus s 

In the First Order : 

The Dutch are a free nation : 

The Dutch are enterprising. 

In the Second Order — 

All free nations are enterprising : 

.% The Dutch are entAprising. 
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In the Thifd OMer — 

AH free nations are enterprising ; 

And the Dutch are a free nation. 

It is certainly very common to meej with argugients whose 
statement may be represented by one or other of these three 
forms ; indeed^ the Enthymeme is the natural substitute for a 
full syllogism in oratory : whence the transition from Aristotle's 
to tbf modern meaning of the term. The most unschooled of 
men readily appreli^nd its force ; and a student of Logic can 
easily supply , the proposition that may be wanted in any case to 
complete a syllogism, and Jhereb/test the argument's formal 
validity. In any Enthymeme of the Third Order, especially, 
to supply the conclusion cannot present any difficulty at all ;• 
and hence it is a favourite vehicle of innuendo, a^ in Hamil- 
ton's example : 

Every liar is a coward ; 

Arfd Caius is a liar. 

The frankness «)f this statement apd its retioence, together, 
make it a bit^g sarcasm upon Caius. 

To find the missing premise in an Erihymerae of either the 
First or Second Wder, a simple rule inay bcf given Take that 
Term of the given Premise that does not occur in the Conclu- 
sion (and which must therefore be the Middle), and combine it 
with that Term of the Conclusion which does not occur in the 
given Premise; the proposition thus formed is the Premise 
* which was requisite to complete the Syllogism. * If the premise 
thus constituted contain the predicate of the conclusion, the 
Enthymeme was of the First Order ; if it contain the subjec^^V^'^^ 
the conclusion, the Enthymeme was of the Second Order. 

That a statement in the form of a Hypothetical Proposition 
an Enthymeme (as observed in chap. v. § 4) can 
easily be shown by recasting one of the above Enthymemes 
thus : Jf all free nations are enterprising^ the Dutch are enter- 
prising. Such statements should be treated according to their 
true nature. 
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To reduce th 4 argument di any ordinary discourse to logical 
form, the fjrst care should be to make it clear to oneself what 
exactly the' conclusion is, and to §tate it adequately but as 
succinctly as possible. Then lo6k for the evidence. This 
may »be of* an inductF/e character, consisting of instants, 
examples, analogies ; and, if so, of course its cogency must be 
evalued by the principles of Induction, which we shall pre- 
sently investigate. But if the evidence is deductive, it will 
probably consist of an Enthymeme, or of several Enthynscmes 
one depending on another. Each Enthynfeivie may be isqlated 
md expanded into a syllogism. And we may then inquire : 
(i) whether the syllogisms are formally correct according to 
' r Barbara (or whatever the appropriate Mood) ; (2) whether the 
premises, «r the ultimate premises, are true in^ fact. 

§ 3. A Monosyllogism is a syllogi sm con sidered as s tanding 
alone or without relation to other argu ments. But, of course, 
a^sputant may be asked to prove the premises of any syllo; 
gisra ; in which case other syllogisms 'may be advanced for 
that purpose. « When th^ conclusion of one gyllogisnvis used 
to prove another, we have a chain-argument ; which, stated at 
full length, is a Polyfiyllogism. I n any Polysyli^ism, again, 
a syllogisrii wfcose conclusion is used as the eterni se bf anot her, 
is called in relation to t^iat other a PrQsyllogism ; whilst a syllo- 
gism, one of whose pren?isea is the. conclusion of another 
syiiogism, is in relation to that j)ther an Epis yllogism . Two 
modes of abbreviating a Polysyllogism are usually^ discussed, 
the Epicheirema and the Sorites. 

§ 4. An Epiche irema is a syllogism for one or both of whose 
"'^iemises a reason is added ; as — 

All men are mortal, for they are animals ; 

Socrates is a man, for rational bipeds are q^n ; 

Socrates is mortal. 

The Epicheirema is called Single or Double, says Hamilton, 
according as an adscititious proposition ” Attaches to one or 
both of the premises. The abov6 example is of the double 
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kind. The Single ale said^to be^of the First Order, if the 
adscititious propc^ition attaches to the Major Premi^ ; if to the 
Minor, of the Second Ordet. (Hamilton : Lecture xix.) 

An Epicheirema then is !in abbreviated chain of reasoning, 
or ijpolysyllogism, comprising an Episylfogism with one of two 
enthymematic ProsyllogJsms. The major premise in the above 
case,^// men af>e mortal^ for they are animals ^ is an Enthymeme 
of the First Order, suppressing its own major premise, and may 
be restored thus ; \ 

•Ail animals are mortal ; 

All men are aniiyals ; 

All men are mortal. 


The minor premise, however, is an Enthymeme of the Second * 
Order, suppressing its own minor premise, and may be restored 
thus ; 

All rational bipeds are men ; 

Socratgs is a rational biped ; 

•*. Socrates is a man. 

§ 5. The Sorites is a Polysyllogism in whicli the Conclu- 
sion^ and evei! some of the Premises, are^ suppressed until the 
argument end s, if the chain of arguments^ wlge faced of its 
enthymematic character, the suppressed conclusions would of 
course appear as premises of Episyllogisms. 

Two varieties of Sorites are r ecognised, t he Aristotelia n (so 
called, though not treated of by Aristotle), and the Gocl enian 
j(named after its discoverer, Goclenius of Mar‘Burg,who flourished 
about 1600 A.D.). In order to compare these two forms of 
argument, it will be convenient to place side by side HamiltoL'Aq^^ 
classical examples of them. 


Aristotelian. 

!fu?is a horse; 

A horse is a quadruped ; 

A quadruped is an animal ; 
An animal is a substance ; 
•*« Bucephalus is a substance! 


Goclenian. 

An animal is a substance; 
A quadruped is an animal ; 
A horse is a quadruped ; 
Bucephalus is a horse ; 
Bucephalus is a substance. 
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The reader wonders what is the difference between these two 
forms, djff course, in the Aristotelian Sorites the minor term 
occurs in the first premise, and the major term in the last ; 
whilst in the Goclenian the maJorWm occurs in the first, and 
the ihinor in the last '"But since the character of premisj^is is 
fixed by their terms, not by the ortler in which they are 
written, there cannot be a better example of a distinction with- 
out a difference. At a first glance, Indeed, there may seem to 
be a more important point involved ; ^e premises tlTf the 
Aristotelian Sorites seem to proceed in the order of the Fourth 
^ 5 'igure. But if that were really so the conclusion would be, 
Some substance is Bucephalus, That, on the contrary, every one 
writes the conclusion, Bucephalus is a substance^ proves that 
the logical order of the premises is in the First Figure. Logi- 
cally, therefore, there is absolutely no difference between these 
two forms, and pure reason requires either that the “Aris- 
totelian Sorites ” disappear from the tpt-books, ©r that it l^e 
regarded as in the Fourth Figure, and its conclusion converted. 
It is the shinKig merit o£ Goclenius to haver restored, the pre- 
mises of the Sorites to the usual order of Fig. : whereby he 
has r«psed to himself' a monument more durable than brass, 
and secured indeed tlj,e very cheapest imfRortality. How ex- 
pensive, compared with this, was the mdthod of that Ephesian 
incendiary ! 

The common Sorites, then, being in the First Figure, its 
rules follow from those of the First Figure : 

(1) On^ one pr emise c an be jaarjiculau ^d, if any^ only 
that in which the minor term occurs. 

For, just as in Fig. I., a particular premise anywhere else 
involves Undistributed Middle. 

(2) Only one premise can be negative ; and, if any,^ only 

that in^ ^ch th^ major term occur s. ^ 

For if there were two negative premises, at the point where 
the second entered the chain of argument there must be a 
syllogism with two negative premises, wlfich is contrary to 
Rule 5 ; whilst if one premise be negative it must be that 
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which contains t!he mljor term, for ‘the same reason ns in Fig. 
namely, that the eonclusionVill be negative, and th^ therefore 
only a negative major preAiise can prevent Illicit rrocess of 
the Major Term. * ^ 

we expand a Stirit^s into its conitituent syllogism^ the 
conclusions successively* suppressed will reappear as major pre- 
mises ; thus : 

(1) An animal is a substance ; 

}/ quadruped is an animal ; 

.•.•A quadruped is a substance. 

(2) A quadruped is I substance ; 

A horse is a quadruped ; 

/. A horse is a substance. 

(3) A horse is a substance ; 

Bucephalus is a horse ; 

•*. Bucephalus is a substance. 

• 

This suffices to show that the Protosyllogism of a Goclenian 
Sorites i8 an Enthymeme of the ThirB Order ; atter which the 
argument is a « chain of Enthymemes of the First Order, or 
even of th^ First an 4 Third combined, ^ince the cq^iciusions 
as well as the major {premises are omiUed, exc<^t in the last 
one. 

Lest it should be thought that the Sorites is only good for 
arguments so frivolous as the above, I subjoin an example 
collected from various parts of Mill's PoUilcal Enonomy : — 

The cost of labour depends on the efficiency of labour ; 
The rate of profits depends on the cost of labour ; ^ ^ 

The investment of capital depends on the rate of profits ; 
Wages depend on the investment of capital ; 

^;^,2Si^9<M0ii^pend on the efficiency of labour. 

Had it occurred to Mill to construct this Sorites, he would 
have modified his doctrine of the Wages-Fund, and would have 
saved many critics from the malignant joy of refuting him. 

$ 6. The Antinomy is a combination of arguments by which 
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contradictory attributes are proved^to be ^redi6able of the samt 
subject, symbols, thus : < 

All M is P , All N is p 

All S is M, All S is N 

All S is P 4 All S is^p 

Now, by the principle of Contradiction, S cannot be P and p 
(not-P) : therefore, if both of the above syllogisms are sound, 
S cannot exist at all. The contradictory cipnclusions areTalled, 
respectively, Thesis and Antithesis. « # 

^ To come to particulars/ we may argue : (i) that a constitu- 
tion which is at once a monarchy, an aristocracy and a de- 
mocracy, must comprise the best elements of all three forms ; 
and must; therefore, be the best of all forms of government : 
the British Constitution is, therefore, the best of all. But 
( 2 ) such a constitution must also comprise the worst elements 
of monarchy, aristocracy and democracy ; and, therefore, mu^t 
be the worst of all forms. Are we, then, driven to conclude 
that the British Constitution, thus proved to. .be both the best 
and worst, does not really exist at all, being logically impos- 
sible 2 For the proofs seem to me equally good. 

Again, 

(1) Every being who is responsible for his actions is free; 

Man is responsible for his actions : 

Man is free. 

• 

( 2 ) Every being whose actions enter into the course of nature 

is not free ; 

Man is such a being : 

•% Man is not free. 

Does it, then, follow that ‘ Man,’ as the subject 
attributes, is a nonentity ? This doctrine, or something like 
it, has been seriously entertained ; but if to any reader it seems 
extravagant (as it certainly does to me), he will no doubt find 
an error in the above arguments. ^ 
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For other exaAiple 4 it is enough ^to refer to the (^rifigue of 
Pure Reason^ where Kant sits out the Antinomies or Rational 
Cosmology. But even if we do not agree with Kant that the 
human understanding, in ^attempting to deal whh certain 
sub'^ects beyond its reacjj, inevitably falfs into such contrSdic- 
tory reasonings; yet it 'can hardly be doubted that we not 
unfrequently hold opinions which, if logically developed, result 
in Antinomies. And, accordingly, the Antinomy, if it cannot 
be imputed to Re^on herself, may be a very fair, and a very 
whole*4Dme arguntentum fid homtnem. It was the favourite 
weapon of the Pyrrhonists against Uie dogmatic philosophies^ 
that fiounshed after the death of Aristotle, 



CHAPTER XII 

CONDITIONAL SYLLOGISMS 

X f I. Conditional Syllogisms may be generally described as 
thpse that contain conditional propositions. They are usually 
aivided into two classes, Hypothetical and Disjunctive. 

C A Hypothetical Syllogism is one that consists of a Hypo- 
thetical Major Premise, a Categorical Minor Premise, and a 
Categorical Conclusion) Two Moods are usually recognised : 

^ (i) Modus ponenSy or Constructive. 

If A is B, C is D ; 

A is B : 

/.Cis D. 

If Aristotle^: reasoning is conclusive, Pltflo^s theory of Ideas 
is erroneous ; 

Aristotle’s reasoning’is conclusive : 

.% Plato’s theory of Ideas is erroneous. 

Rule of the Modus ponens : The antecedent of the Major 
Premise being affirmed in the Minor Premise, the Conseq^uent 
also affirmed in the Condusion. 

(a) Modus tolknSy or Destructive. 

If A is B, C is D ; 

C is not D ; 

A is not B. 

If Pythagoras is to be trusted. Justice is a number; 
Justice is not a number : 

Pythagoras is not to be truked 
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Rule of the ^odi^ tollem : Th< Consequent of the Major 
Premise being dooied in tile Minor Premise, the iintecedent 
is denied in the Conclusion. < 

By using negative majth: premises two other forms are 
obtainable : then, eithy by affirming •the Antece^dent or by 
den^ng the Consequent, we draw a negative conclusion. 


Thus {A/odus ponens ) : 

^^If A is B, Cs is not D ; 
A is B 

^ C is not D. 


(Afodus tollens ) : 

If A is B, C is not D ; 

C is D : 

/. A is not B. 


Further, since the Antecedent of the major premise, taken ’ 
bv itself, may be negative, it seems possible to obtain four » * 
more forms, twcf in each Mood, from the following major 
premises : 

(1) If A is not B, C is D; 

(2) If A is not B, C is not D. 


But since the quality of a Hypothetical Proposition is deter- 
mined by the quality of its Consequent, not at all by the 
quality of its !\ntecedent, I do not see how we can get from 
these two major prpirAses any really new Mopd^ that^iw to say, 
Moods exhibiting any formal differedce from the four pre- 
viously expounded. Recognising thpse four, however, would 
it not be well to make the names ‘ Constructive ’ and ‘ Destruc- 
tive’ not synonymous with Modus ponens and Modus tolkns 
respectively, but applicable thus : ‘ Constructiver^ to that form 
of the Modus ponens that has an affirmative conclusion, and 
* Destructive ’ to the other three Syllogisms that condude^^n 
the negative ? ^ 

It must be carefully observed that, given the hypothetical 



If A is B, C is D— 


we cannot by denying the Antecedent infer a denial of the 
Consequent. That A is B, is a mark of C being D ; but we 
are not told that it is the s&le and indispensable condition of 
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it. If read good books, ttey acf^uire'^ knowledge j but 
they may acquire knowledge by otl er means, as by observation. 
For the same reason, we cannot by affirming the Consequent 
infer the affirmation of the Antecedent: Caius may have 
acquired knowledge ; but we cannot thence conclude that he 
has read good books. 

To see this in another light, let us recall chap. v. § 4, where 
it was shown that a hypothetical proposition may be translated 
into a categorical one ; whence it follows that a Hypcfthetical 
Syllogism may be translated into a Categorical Syllogism. 
, Treating the above examples thus, we find that the Modus 
ponens takes the form of Barbara, and the Modus tollens the 
form of Camestres : 

Modus ponens, Barbara. 

If A is B, C is D ; The case of A being B is a case of C 

being D 

A is B ; This is a case of A being B 

C is D. ^ This is a case of C being D. 

Now if, instead of this, we affirm the Consequent, to form 
the new^minor premise, 

^ ^ <f ^ 

This is a case of C being D, 

there will be a Syllogism in the Second Figure with two 
affirmative premises, and therefore the fallacy of Undistributed 
Middle. Again : 

4. 

Modus tollens. Camestres. 

JfA is B, C is D ; The case of A being B is a case of C 

being D : 

C is not D : This is not a case of C being D : 

A is not B. .’. This is not a case qf A bein^ B. 

But if, instead of this, we deny the Antecedent, to form the 
new minor premise, 

This is not a case of A bein^ B, 
there arises a syllogism in the ^irst Figure with a negative 
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minor premise, and t^ierefoie the ^fallacy of Illicit ^Process of 
the Major Term. * j 

By thus reducing the Hypothetical Syllogism to ;’the Cate- 
gorical form, what is lost in felegance is gained in intelligibility. 
For, first, we may justify ourselves in speaking of the Hypo- 
thetiW Premise as the Major, and of the Categorical Premise 
as the Minor;* since in the Categorical form they contain 
respectively the Ma^or and Minor Terms. And, secondly, we 
may justify ourselves in treating the Hypothetical Syllogism 
as a kind of MedicJte Inference, in spite of the fact that in the 
Hypothetical Syllogism there are AOt two Terms compared' 
by means of a third ; since iii the Categorical form such Terms 
distinctly appear : a new Term (‘ This emerges in the position 
of^the Minor; the* place of the Middle is filled by tfie Ante- 
cedent of the Major Premise in the Modus ponensy and by the 
Consequent in the Modus toUens. 

, The mediate element of the inference in a Hypothetical 
Syllogism consists in asserting, or denying, the fulfilment of a 
given condition. ^In the hypothetical proposition — 


' If A is B, C is 

the Anteced*ent, A js is the conditio ^sufficiency or mark, of 
the Consequent, C D ; and therefore the Consequent, 
C is Dy is a conditio sine qua non of the antecedent, A is B ; 
and it is by means of affirming the former condition, or else 
denying the latter, that a conclusion is rendered possible. 

• Indeed, we need not say that the element of mediation con- 
sists in affirming, or denyingy the fulfilment of a given con- 
dition : it is enough to say * in affirming.’ For thus to explain 
the Modus toUenSy reduce it to the Modus ponens (contra- 
positing the major premise) : a.yW«%. 

Gokrent. 


If A is B, C is D : The case of C not being D is a 

If C is not D, A js not B ; case of A not being B ; 

C is not D : This is a case of C not being D : 

A is not B. This is a case of A not being B. 
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The abi(>ve four forms commonlj^ trea|| 2 bd of^ as Hypothetical 
Syllogisms, are called by Ueberw^ and Dr*^. Keynes * Hypo- 
thetico Categorical.* Ueberweg restricts the name ‘Hypo- 
thetical * simply (and Dr. Keynes the name ‘ Conditional *) to 
such Syllogisms as the following, h^ing two jHypOthejiical 
Premises : 


IfCis D, EisF; 
If A is B, C is D ; 
If A is B, E is F. 


«If we recognise particular hypothetical prof>ositions (see 
chap. V. § 4), it is obvious that such Syllogisms may be 
constructed in all the Moods and Figures of the Categorical 
Syllogisih ; and of course they may be translated into C^e- 
goricals. We often reason in this hypothetical way. For 
example ; 

If the margin of cultivation be extended, rents will rise; 

If prices of produce rise, the margin of cultivation will be 
extencfed : ‘ 

If prices of produce rise, rents will rise. 

, i t 

But it ma/ be noticed that the purposejof the Hypothetical 
Sylh>gism (commonly so called), as also*^ of the Disjunctive (to 
be discussed in the nexf section) is to get rid of the conditional 
element, to pass from doubt to certainty, and obtain a decisive 
Categorical ^Conclusion ; whereas these Syllogisms with two 
hypothetical premises leave us still with a hypothetical con- 
clusion. This circumstance seems to me to ally them more 
closely with Categorical Syllogisms than with those that are 
discussed in the present chapter. That they are Categoricals 
in disguise may be seen by considering that the above syllogism 
is not materially significant, unless in each pi^lJlA'lim^ the 
word *If* is equivalent to ‘Whenever.* Accordingly, in 
applying the name ‘ Hypothetical Syllogism,* I have not seen 
fit to depart from the older usage. 

§ 3. A Di^ttOCtiye Sjllogisin consists„qf a Disj[unctive Myor 
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Premise, a CategoriCi|l Minbr Preihise, and a Categorical Con- 
clusion. • J 

How many Moods are to be recognised in tils kind of 
argument depends on whAher the alternatives ot the Dis- 
junctive Premise are regarded as mutuafly exclusive or possibly 
coiiJbident. In saying * Either A is B, or C is D,’ do we mean 
‘ either, but not both,* or * either, it may be both * ? (see chap. v. 
§ 4 ) 

When the alternatives of the Disjunctive are not exclusive, 
we have only the • 

Modus tollendo fontns. 

Either A is B,*or C is D ; 

A is not B (or C is not D) : 

*.*.C is D (or A is B). 

Either wages fall, or the weaker bands are dismissed ; 

^ Wages do not fall : 

The weaker hands are dismissed. 

But we oannot argue — 

Wages fall : 

The weaker hands are not flisniissed ; ^ 
since in ‘hard times(* both events may happen together. 

Rule of the Modus tollendo ponens : If one alternative be 
denied, the other is affirmed. 

When, however, the alternatives of the Disjunctive arc 
mutually exclusive, we have also the 

Modus ponendo tollens. 

Either A is B, or C is D ; 

A is B (or C is D) : 

C is not D (or A is not B), 

the Tories or the Whigs win the election ; 

The Tories win : 

^•.The Whigs do not mn. 

We may also, of course, argue as above in the Modus tollendo 
ponens — 
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The TorJts do ilot wi^ : 

The Whigs do. ^ 

But in th?s example, to make tlje Modus tolkndo ponens 
materially 's^lid, it musi be impossible that the election should 
result in a tie. The danger of the Disjunctive Propositi^ is 
that the alternatives may not, between them, exhaust the^ pos- 
sible cases. Only contradictory alternatives afe sure to cover 
the whole ground. * 

Rule of the Modus ponendo tollens: If one alternative be 
^tffirmed, the other is denied. , ^ , 

Since a disjunctive proposition^ may be turned into a hypo- 
thetical proposition (chap. v. § 4), a Disjunctive Syllogism may 
be turned into a Hypothetical Syllogism : 


^ \Modus tollendo ponens. 


Modus ponens. 


Either A is B, or C is^D ; If A is not B, C is D ; 

A is not B : A is not B f 

.•.CisD. CisD. 

Similarly the Modus ponendo tollens is equivalec^ to that kind 
of Modus ponens which may be formed with a negative major 
premiseT for if’ the alternatives of a disjunctive proposition be 
exclusive, the corresponding hypothetic*irmay be affirmative 
or negative : 


\ Modus ponendo tollens. 

Either A is B, or C is D ; 
A is B ; 

.-.C is not D. 


Modus ponens. 

If A is B, C is not D • 
A is B; 

C is not D. 


Hence, finally, a Disjunctive Syllogism being equivalent to a 
Hypothetical, and a Hypothetical to a Categorical; a Dis- 
junctive Syllogism is equivalent and reducible to 
It is a form of Mediate Inference in the same sense as the 
Hypothetical Syllogism is; that is to say, the conclusion 
depends upon an affirmation, or denial, of*the fulfilment of a 
condition implied in the disjunctive major premise. 
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§ 3. The Dilerami is perhaps the most popularly! interesting 
of all forms of pfbof. It if a. favourite weapon of orators ari 3 
wits ; and impaled upon the horns of a dilemma ’|is a painful 
situation in which every tine delightj to see hi/ adversary. 
It seems to tiave been described by Rhetoricians before finding 
its ^ay into works on Logic ; and Logicians, to judge from 
their diverse ways of defining it, have found some difficulty in 
making up their ri^inds as to its exact character. 

Th^fe is a famous Dilemma employed by Demosthenes, from 
whichbthe genera? nature of the argument may be gathered; 

If .^schines joined in the publit rejoicings, he is inconsis-^ 
tent ; if he did not, he is unpatriotic ; 

•But either he joined, or he did not join : 

^ Therefore he i^ either inconsistent or unpatriotic. 

That is, reduced to symbols : 

If A is B, C is D ; and if E is F, G is H : 

^ut either^A is B, or E is F ; 

Either C is D or G is H (^Complex Constructive). 

Now, plaii^y,^ this is a compound Conditional Syllogism, 
which may be analysed as follows ; ^ 

• |Either A is B or E is F. 1 

Suppose that Eri^not F: 


Then A is B. 

But if A is B, C is D ; 
(A is B) : 

C is D. 


Suppose that A is not B : 
Theft! E is F. 

But if E is F, G is H ; 

(E is F) : 

G is H. 


Either C is D or G is H. 


A Dilemm, then, is a compound Conditional Syllogism, 
facing for its Major P rem ise two HypoASrcarTFoposifidSS, 
and for its Minor Premise a Disjunctive Proposition, whose 
W affirm the Antecedents or deny the 

Conseq[uents of the two Hypothetical Propositions forming the 
Major Pre mise. 

The hypothetiail propositions in the major premise, may 
have all fourteims distinct (as in the above example); and 
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then the ^conclusion is a Misjunttive propositioUi and the 
'Dilemma is said loiie Conaplex. 

Or the two hypothetical propositions may have a common 
anteceden j^or a common consequetit ; and then the conclusion 
is a •categorical propolition, and the^ilemma is said to be 
Simple. 

^ Again, the alternatives of the disjunctive minor j^emijfi may 
be affirmative or negative. Itthey ye jffirmadve^ t he Dilemma 
is called Constructive i .and if ne gative . Destr uctiv e. Hewever, 
seeing that the Dilemma is a compound Conditional Syljpgism, 
would surely be better |o name its Moods affer the corre- 
sponding Moods of the Hypothetical Syllogism — Modus ponens 
and Modus /aliens. 

If, th5h, we only use affirmative hypothetical propositions So 
the major premise, there are four Moods : 

1. The Simple Modus ponens (or, Constructive). 

If A is B, C is D ; and if E is F, C is ® ; 

But either A is B, or E is F : 

.‘.♦C is D. « 

If the Tories win the election, the Governnrent will avoid 
iimovation ; and' if the Whigs wirj, the House of Lords 
will prevetit\hem;in novating ; J 

But either the Tories or the Whigs wilf win ; 

There will be no innovation. 

a. The Complex Modus ponens (or, Constructive). 

If A is B, C is D ; and if E is F, G is H : 

But either A is B, or E is F : 

Either C is D or G is H, 

If appearance is all that exists, reality is a delusion ; and if 
there is a substance beyond consciousness, knowledge of 
reality is impossible : 

But either appearance is all, or there is a substdIIRPbeyond 
consciousness : 

•*. Either reality is a delusion, or a knowledge of it is im- 
possible. 

^3. Simple Modus /aliens (or Destructive). 
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If J is C is 9 i if A is B, E is F 
But either Ois not D, or E is not F : 

A is not B. * 

If table-rappers are to te trusted, the departed ire spirits ; 
and they also exe^ mechanical enirgy : • 

either the departed are not spirits, or they do not exert 
mechanical energy : 

TaWle-rappers are not to be trusted. 

^'^4. Complex Modus ioUtns (or. Destructive). 

^ If A is B, C is D ; and if E is F, G is H : 

' But either C is not "Q, or G is not H : 

Either A is nat B, or E is not F. 

If poetic justice is observed, virtue is rewarded; and if the i 
mirror is held up to Nature, the villain triumphs / 

But either virtue is not rewarded, or the villain dees not 
triumph : 

Either poetic justice is not observed, or the mirror is not 
^ held up to Nature. 

Thes^e then are the four Moods of the Dilemma that emerge 
if we use onljj alfirmative hypotheiicals for the major premise ; 
but, certainly, it is often quite as natura^to employ two nega- 
tive hypofheticals^ (irtdeed, one might be afl[\jnialivv*^nd the 
other negative ; bii waive that) ; and \hen four more moods 
emerge, all having negative conclusions. But it is needless to 
intimidate the reader by drawing up these four moods in battle 
array. Of course, they always admit of reduction to the fore- 
going moods by obverting the hypotheticals ; bift by the same 
process we may greatly decrease the number of moods of the 
Categorical Syllogism ; so that I am afraid that this objection 
to them will be thought to prove too much. Just as some 
Syllogisms are most simply expressed in Celarent or Cesare, so 
some ^il^mmas are most simply stated with negative major 
premises — e.g,. The Modus pomns above given would run 
more naturally thus : If the Tories win^ the Government wiU 
not innovate; and if the Whigs^ the Lords will not let them: 
and similarly Demosthenes’^Dilemma — If jEschines joined^ he is 
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not consis\nt ; and if he didSiot^ he%is not patriotic. Moreover, 
-the propriety of recognising Dilekimas with negative major 
premises, follows from the above analysis of the Dilemma into 
a combinaHjon of Conditional Sylllgisms, even if (as in § i of 
this ‘chapter) we taki account of o^ly four Moods of the 
Hypothetical Syllogism. / 

In the rhetorical use of the Dilemma, it may be observed 
that the Disjunction in the minor premise ought to be obvious, 
or (at any rate) easily acceptable to the audience.-^ Thus, 
Either the Tories or the Whigs will win; Either ^schines Joined 
An the rejoicings^ orhedidnat ; such propositions are not likely 
" to be disputed. But if the orator^inust stop to prove his minor 
> premise, the smacking effect of this figure (if the expression ^e 
allowed)^will be lost Hence the minor premises of other 
examples given above are only fit for a select audience, like 
students of Logic. That Either ghosts are not spirits^ or they 
dp not exert mechanical energy^ supposes a knowkdge of the , 
principle, generally taught by physical philosophers, that only 
matter is the vehicle of energy ; and that Eitfier appearance is 
all^ or there is substance beyond consciousness^ is a doctrine which 
only metaphysical philosophers could be expected to under- 
stand, and upea Vhich they could nof bi expected to agree. 
However, the chief danger is that a plaifsiBle disjunction may 
not be really such as tef exclude any middle ground : Either 
the Tones or the Whigs win^ is bad, if a tic be possible ; though 
in the above argument this is negligible, seeing that a tie 
cannot directly cause innovations. Either ^schines joined in the 
rejoicings^ or he did not^ does not allow for a decent conformity 
with the public movement where resistance would be vain ; 
yet such conformity as need not be inconsistent with subsequent 
condemnation of the proceedings, nor incompatible with 
patriotic reserve founded on a belief that the rejAChgs are 
premature and ominous. 

Another rhetorical consideration is, that the alternatives of 
the Disjunctive Conclusion of a Complex Dilemma should 
both point the same way, should be equally distasteful or 
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paradoxical. ‘ Either yiconsjstent dr unpatriotic ' : hoVrid words 
to a politician 1 ' Either no reality or no possible knowledge ’ : 
very disappointing to an anxious inquirer ! Thus ti e Disjunc- 
tive Conclusion is as bad fSr an oppon|nt as the Categofical 
one in a Sin\ple Dilemrfa. 

Ldfeicians further speak of the Trilemma, with three Hypo- 
thetical land a -corresponding triple Disjunction; and of a 
Folylemma, with any further number of perplexities. But any 
one wh^ has a taste for mere logical forms may have it amply 
gratified in ^umefbus text-books. Indeed there are so many 
opportunities of developing such** forms that, if ingenious 
enough, a man may still hdpe to discover some quite new 
ones : and quite innocently, as Iona as he does not publish 
them. 



CHAPTER XIII 
TRANSITION TO INDUCTfOM 

t 

§ I. Having now discussed Terms, Propositions, Immediate 
and Mediate Inferences, and investigated the condition^ of 
FormarTruth or Consistency, we have next to consider the 
conditions of Material Truth: whether (or how far) it is 
possible to arrive at propositions that represent the course of 
nature and hunian life. Hitherto we have dcak with no sor| 
of proof that gives any such assurance. A valid syllogism 
'guarantees thf truth o6 its conclusion, provided thewpremises 
* be true : but what of the premises ? The relatbn between the 
premiss of a valid syllogism and its conclusion is indeed the 
same as the n^^ftion ^between the antec^ent and consequent 
a, hypothetical proposition. If A is*]3( C is D: grant that 
A is B, and it follows ^hat C is D ; and, similarly, grant the 
premises of a syllogism, and the conclusion follows. Again, 
grant that C is not D, and it follows that A is not B ; and, 
similarly, ijTthe conclusion of a valid syllogism be false, it 
follows that one, or other, or both of the premises must, be 
false. But, once more, grant that C is D, and jt does not 
follow that A is B ; so neith er, if ,the conclusion of a syllogism 
be true, doesjt^follow that the premises are. For example ; — 
Geology is an exact science ; \ 

Mathematics is a branch of Geology 
.% Mathematics is an exact science. 

Here the conclusion is true although the {)remise8 are absurd. 
Or again 
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Mathematics ip an e^act science ; 

Geology is a branch of Mathematics ; 

Geology is an exact science. ^ 

Here the major premise is t#ue, but the jpinor is faWe, and the 
conclusion is false. Imboth cases, however, whether the con- 
clusitvi be true or false, it equally follows from the premises, if 
there is any cogency in Barbara. The explanation of this is,, 
that Barbara has qnly formal cogency ; and that whether the 
conclusion of that, or any other valid mood, shall be true 
according to fact and experience, depends upon how the form 
is filled up. How to establish the«, premises, then, is a most^ 
important problem ; and it still remains to be solved. 

♦ § 2. We may begin by recalling the distinction between the 
Denotation and Connotation of a General Term : the'^denota- 
tion comprising the things or events which the term is a name 
for; the connotation comprising the common qualities on 
account of w^aich these things are called by the same name. 
Obviously, there are very few general terms whose denotation^ 
is exhaustively kgown ; since the dencitation of |i general term^ 
comprises all the things that have its connotation, or that ever ^ 
have had, or that ever will have it, whether they exist Ijere, or 
'in Australia, or in t^e Moon, or in the utmo^wtars. No one i 
has examined all m^* all dogs, all falling bodies, all cases of 
fever,, all crystals, all mammoths, all revolutions, all stars — nor 
even all planets, since from time to time new ones are discerned. ' 
We have names for animals that existed long before there were 
*men to observe them, and of which we know only a few bones, 
the remains of multitudinous species : others may continue to 
exist when men have disappeared from the earth. 

If, indeed, we definitely limit the time, or place, or quantity 
of matter to be explored, we may sometimes learn, within the 
given limits, all that we are concerned about : as all the bones 
of a particular animal, or the list of English monarchs hitherto, 
or the names of all the members of the House of Commons 
at the present time. Such« cases, however, do not invalidate 
the above logical truth that few general terms are exhaustively 
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known ii^ their denotation j for ti!|a very^fact of assigning lirgiils 
^pf time and place impairs the generality 'of a term. The 
bones of a certain animal may be all examined, but not the 
bones of ^11 animals^ nor even di one species. The English 
monarchs that have reigned hitherto ihay be known, but there 
may be many still to reign. ^ 

The General Terms, then, with which Logic is chiefly 
concerned, the names of Causes and Kinds, such as gravita- 
.,(ion, diseases, social events, minerals, plants and' animals, 
stand for some facts that are, or have beerf^. known, and for., a 
^ great many other similar ones that have not been, and never 
will be, known. Hence the u«e of a general term depends 
QQt upon our direct knowledge of everything co mprised in its 
denotation, but upon our readiness to apply it--4o..maiythij&g 
that has its connotation, whether we have seen the thing or not, 
^d even tj^ongh^WQ^neyer. cgn see it ; as when a man talks 
freely of the ichthyosaurus, or of the central heaV of planets, or^ 
•of atoms and ether. 

^^^ence Universal Propositions, which consist of* general 
terms, deceive us, if we suppose that their* predicates are 
(firecQjlnown to b# related to all the ^ facts denoted by their 
subjects. In Exceptional cases, in which ^,he denotation of i 
subject is intentionally limited, such exhaustive direct know- 
ledge may be possible*; as that “all the bones of a certain 
animal consist of phosphate of lime,*^ or that every member of 
the present Parliament wears a black silk hat. But what 
predication is possible concerning the hats of all members of 
Parliament from the beginning? Ordinarily, then, whilst the 
relation of predicate to sul^Qct hgs been obsmcil 
casc$, m much the greater pumber of crises Qur„.belie( 
d^eRdt upou pther evidence than pbservationt or may be said 
(in a certain sense) ^gJ^jg^taben on ^ 

‘All why do we believe that? 

We may have seen a few wild rabbits feeding ; or have kept 
tame ones, and tried experiments^ with their diet; or have read 
of their habits in a book of Natural History ; or have studied 
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the physiology of digestion ii^ man j* sorts of animals :ibut with 
whatever care we Add testimony and scientific method to our 
own observation, it still remains true that the rabbits observed 
by ourselves and others are few in comparison withjthose that 
live, haveJiyed and live. And tne same truth ml|ht 
be shown to hold good of any other Universal Proposition ; 
for it plainly follows from the fact that the general terms 
of which such propositions consist, are never exhaustively 
known iastheir denotation. state 

Universal Propositions? That is {he problem of Inductive 

' § 3- Universal Proposition^, of course, cannot always be 
Ijroyed by syllogism^ ; because to prove a universal pro- 
position by a syllogism, its premises must he universal ^ 
propositions ; and, then, these must be proved by others, andi 
so on for ever. In fact the Formal Syllogism is itself mis*^^ 
Jeading if th« Universal Proposition is so : if „we tbiuJ; thaj i 
the^premises prove the conclusion because they have be.co 
^tabl^ted b y d etailed obse rvation, ye are mistaken. The 
considmtion of any example will show this. Suppose any 
one to argue : • 

* All ru,mifiants are herbivorous ; - 
Cameib Are ruminants ; 

•. Camels are herbivorous. • 

Have we, iien, examined ruminants ? I£ so, ^e must 
have examined all cj^meJsjjind cannot need a syllogism to 
jjrove their herbivorous nature: instead ^pf the major premise 
grpying the conclusipn, the proof of the popclusion must then 
be part of the proof of the.major premise. But if we have not 
examined all ruminantAi having omitted most giraffes, most 
deer, most camels, hgw.dp we know that the unexamiaed (say, 
some camels) ar^^ not e^ejjJipA^Ai Camels are vicious enough 
to be carnivorous ; and indeed it is said that Bactrian camels 
will eat flesh rather than starve, though of course their habit 
is herbivorous. * , 

Or, again, it is sometimes urged that — 
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‘ All eiVipires^piccay : 

Britain will decay. 

This is manifestly a prediction : at present Britain flourishes, 
and showskno signs ol^ decay. Yet a knowledge of its decay 
seems necessary, to justify any one tin asserting the given 
premise. If it is a question whether Britain will deoay, to 
attempt (while several empires still flourish) to settle the 
matter by asserting that a// empires decfjiy, seems to be * a 
begging of the question.* But although this latter «ase is a 
manifest prediction, it does not really difftr from th^fmrmer 
one ; for the proof that camels are herbivorous has no limits in 
time. If valid, it shows not only that they are, but also that 
they will be, herbivorous. 

Hence, to resort to a di lem mai it may be urged : If _ all the 
facts of the major premise of any syllogism have been examingd, 
the syllogism is needless ; apd .if s<^me of them have not been 
^amined, it is a petitio principil But either i^ll have beer?, 
examined, or some have not. Therefore, the syllogism is 
^i&er useless pr fallacioas. u * 

§ 4. A way of escape from this dilemma is ‘provided, how- 
ever, Jjy <^ipguishing between the., formal agd material 
aspects of considered as Hjneans of proof. It 

begs the question formally, but not matefially ; that is to say, 
if it be a question whether camels are herbivorous, and to 
decide it we are told that ‘ all ruminants are/ laying stress 
upon the ‘ all,* as if all had been examined, though in fact 
camels have not been, then the question as to camels is 
begged. The form of a universal proposition is then oJ&lfid 
g5,.fevidence, when in fact the evidence has not been universally 
j^tained. But if in urging that ‘all runjinants are herb- 
ivorous* no more is meant than that so many other ruminants 
of different species are known to be herbivorous, and that the 
ruminant stomach is so well adapted to a coarse vegetable 
diet, that the same habit may be expected jn nthcr ruminpls,^ 
Isuch as camels, tjje. argument. •thgn.aests.. upon .m 
l^dence . without unfairly implying the case in question. 
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I . - 

Now the nature of the inateyial evidence Js plaiJily •this, that 
resemblance df camels lo deert^,oxetv.^/lr», Jn the fact of 
chewing the cud, justifies us i 0 believing , that they have a 
further resemblance in the> fact of fc;^ding on in 

other words, we assuwiejhat memblance is n^ .prQun^^oi 
inferer^e^ 

Another way of putting this difficulty with regard to syllo- 
gistic evidence, w|iich we have just been discussing, is to 
object that by the Laws of Syllogism a conclusion must nevet, 
go beyond the, pcemises^ and that therefore no progress in 
knowledge c3n ev^r be established, except by direct observii- 
tiom,. Now, taking the syllogism formally, this is true : if the 
conclusions go beyond the premises, there must be either four 
teyms, or illicit process of the major or minor ternf. 
taking it materially, the conclusion may cover facts which were 
not in view when the major premise was laid down ; facts ol 
which we predicate something not as the result of direct obser- 
vatioi^, but because thej^^ resemble in a certain way those facts 
which hjd been shown to carry the pi^edicate when the majpi 
premise was fo’aned. 

‘ What sort of resemblance is a sufficient ground of infer- 
ence ? ’ is, tfierefore, the important question «aUke in material 
Deduction and in IndiFCtton ; and we shai^jpresently endeavoui 
to answer it. In the above cases, the ^ct of chewing the cud 
is a strong ground for inferring vegetarianism ; the resemblance 
of Britain to other empires is a much less substantial basis fox 
expecting her ultimate downfall. ^ 

§ 5 i If, now, the material character of syllogistic proof is 
such as we have above described, in order to generalise it the 
axiom & omni et nulb needs to be restated. ** That whatevex 
is true of a whole class is true of everything the dass includes,” 
seems from our present point of view to be a dictum designed 
to justify the begging of the question. That whatever is true 
of all is true of some, is a merely formal subaltern inference i 
knowing ‘all,’ how can there be any question about the 
‘ some * ? But if we do not* know ‘ all,' not really the ^ whole 
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;class,* we*must write the didum thps ; Whatever we have reason 
to regard as constantly connected with tfU nctture or connotation 
of a class or class-name^ we may expect to be similarly connected 
with whatever can be ^hown to haw. that nature or connotation}, 
T&us the feeding upon herbage, being connected with the 
nature of niminants, is connected with camels, becau^ they 
ruminate. 

Another way of putting this principle ij| — Nota notce^ nota 
rei ipsius^ * the mark of a mark is a mark of the thingwtself,* or 
‘^liatever has a mark has what it is a markof.' A^mark is 
•anything (A) that is nevet found without sSmetfiing else (B) ; 
so that where we find A, B may be expected. Now a camel 
is a mark of ruminating \ and ruminating is a mark of feeding 
upon Irerbage ; therefore a camel is a ma#k of feeding upgn 
herbage. 

§ 6. I must add that, as we distinguish between the formal 
|nd material character of the Syllogism, so wcbought in the 
case of Subalternation. To infer I from A may imply ^Keal 
advance of knowledge,^ the ‘Some’ of the I were nctf^In view 
when ‘ All ’ was attached to the subject of the Ao Thiis Britain 
will depay goes beyond the material grounds of AU empires dtcgy^ 
namely, those<l«ia^n to have decayed nevertheless it is a 
subaltern not a mednt;te inference; since such a minor premise 
as Britain is an empire (only true in the form — ‘ the British 
empire is an empire ') is a verbal proposition in disguise, and 
adds nothing to the argument. If the inference Britain will 
decay is doubtful, itis not because A false minor 
teen omitted by enthymeme, but because the suhalternans is 
doubtful, because the empires that have been Jtupw|i tq 
may not be fair examples of all empires. It should be 
expressed — All empires having such or such characteristics. 
There ia then room for a real minor premise — The British 
empire has these characteristics; and on whether that is 
true, or not, depends the value of the inference Britain will 
decay. ^ 

The Syllogism hag. sometimes been, discarded by those 



TRpSITION TO INDUCTIi|)N ^ i6i 

who have only se^n that^ a5#JtocmaJly stated, it ia either useless 
9r fallacious : bulp thc%e who also perceive its material grounds 
retain, and defend it In fact, great advantages are gained by 
stating an argument as a {prmal syllp^Ui. For, in the first 
place, we can then exafiine separately the three cond’:tiomrt)n 
which the validity of the argument depends ; 

(1) Are the Premises so connected that, if they are true^ the 
Conclusfon follows ? This depends upon the formal principles 
of chap. X. 

(2) Is 'the Minor Premise true? This question can only 
arise vfhen^he nmnor premise is a real proposition. Thlt 
Britain is an empire affords, no matter for doubt or inquiry ; 
but whether Britain resembles Egypt, Assyria, Rome in 
those circumstance that led to their decay is a very difficult 

subject for investigation. That Camels are ruminants is 
now a verbal proposition to a Zoologist, but not to the rest 
of us ; and ejj^en to the Zoologist the ascertaining of the rela- 
*ti€m in which camels %tand to such ruminants as oxen an§ 
deer^e^not a matter of analysing words but of dissecting 
speciJ^as. , ^ * 

(3) Is the Major Premise true ? Ar^ all ruminants herbi- 
vorous? if there he «iny exceptions to ^e#5ple, camfis are 
likely enough to be •among the exce^l^ns. And here the 
need of Induction is^ most conspicuous; now can we prove our 
premises when they/are universal propositions ? 

A second advantage of the syllogism 14, that it makes us 
•fully aware of what an inference implies* An infdl^ence must 
^ve some ground^ or else it is a mere prejudice ; but what- 
ever the grounds are, if they are sufficient in a particular case;, 
thej must be sufficient for all similar cases, th^ must admit 
qf being generali^d; apd to generalise the grounds of the 
inferencei is nothing else than to state tne Major Premise. If 
the evidence is sufficient to justify the argument that camels 
are herbivorous because they are ruminaiir.s, it must also justify 
the major premise, All ruminants are herbivorous ; for else 
the inference cannot reallj^depend mriely upon the fact of 
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ruminating. To state our Evidence syllogistically, then, must 
" be possible, if the evidence is mediate ind ef a logical kind ; 
and to state it in thia formal way, as depending on the truth of 
a ^neral principle (be major premise) increases our sense of 
responsibility for the inference that if thus seen to imply so 
much; and if there are any negative instances within our 
knowledge, we are the more likely to remember them. Xb^ 
use of syllogisms ^therefore is liMly tQ^.strengthen pur re asop - 

, A third advantage is,„that an.accurajte geMfalisatjpp 
* useful to others : it is indeed part of the sy^Jtemaftb procedure 
of science. The memoranda of ©ur major premises, or reasops 
for believing anything, may be referred to by those who come 
after u?, and either confirmed or refuted. Ayhen such a memo- 
randum is used for further inferences, these inferences are said> 
in the language of Formal Logic, to be drawn from it, as if the 
conclusion were contained in our knowledge gf the major 
premise; but, considering the limited* extent of the 
evidence, it is better to ^y that the inference is drawn c^frding 
to the memorandum or major premise, since the grounds of 
the n^ajor premise and of the conclusion are \h fact the 
same. •'V * • ^ 

We shall see here^ter that inductivo*j^AOofs may be stated 
in Syllogisms, and that inductive inferences are drawn according 
(p the Law of Causation. 

§ 8. Of the above three coojditiona on which thp validity, jgf 
an argument depends, namely, (i)t its formed correctness ns* 
A sylJpgi^a (2) the tnith of the Minort^and (aijthe trpth of tke 
Maj[pr Xremisei the Jnost difficult to ensure are ch^y the 
•ecppd iPd. thii:dj.^.W^^ third. And here lies one 

|£in we jmpw whether the premises of. a deductivejigumentiw 
By Induction. Sometimes, indeed, premises may be 
^deduced by Prosyllogisms : AH men are mortal^ it may be sud, 
^t>ecause All animals are mortal; zni All\inimals are mortal^ 
;tiecause All composite bodies are ^subject to dissolution. But if 
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there were no limit to this process f)roof would involve sitegres- 
sus ad infinitum^ fpr ^ich life is too short ; and, besides, con- 
venient Prosyllogiims are not always to be^und. Accordingly, 
Logic accepts certain Principles, Axioip, or ultimate M^or 
Premises, such aathe LWs of Thought and Causation, as con- 
ditioinf of all reasoning, leaving it to Metaphysics to investigate 
their grounds \ ijnilst the common run of general propositions, 
laws, or premises^ ^f they have any scientific grounds, are either 
obtained, ^by Induction from facts with the aid of the ultimate 
Axioms and Princ^les, or else are Hypotheses (that is, pr|- 
raises provisional!^ assumed). ^ ' 

For example, how do we kaow that all ruminants are herbi- / 
vprpus ? We have only directly observed that great multitudes * 
ye so; the examination of a few specimens shows that their 
^r|;anisation is adapted to a vegetable diet, and we infer that ' 
unobserved ruminants are also herbivorouis, by assuming that 
^ser^blance ^in ruminating) is a ground of inference (to th| 
pft/p^ty of feeding on herbage). If you ask, Why ? the usual 
answ^^is, * Because of the Uniformity of Nature.^ This is 
considerScLto b/ an ultimate principle, for which it is need- 
less and unless to ask a reason, but \wth the help of ^hiqh 
€mr ordinary major •pi^mises may be ob^nad by Induction 
from facts. And t^daB^same way (a^we saw in § 4) the 
conclusion of a syllogism is obtaijfS from the material 
eviden ce embodied in the major prennse, Mmcly, by assuming 
that semblance is a ground of inference,, or that Nature is, 
•uniform, 

§ 9. The Uniformity of Nature cannot be defined and is tbere- 
fore liable to be misunderstood. In many ways. Natuie.aeem8 
: there is great variety .to .the siaes,. shapes, ^ 
colours and all other properties of things : bodies falling in the 
open air — ^pebbles, slates, feathers — descend in difierent lines 
and at diiTerent rates ; the wind and weather are proverbially 
uncertain ; the course of trade or of politics, is full of surprises. 
Yet commo n ma3dtatt..eyen^e^ to a popular 

hftlirf that die rejaions nf tbmgp cnnstept ; the dortribe of 
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St. Swithin and the rhyme beginning 'Evening red and morning 
grey,’ show that the weather is held to^'be hot wholly impre- 
dictable; as to huni\n affairs, it is said that ‘a green Yule 
m^kes a fat churchyall^,’ that ' trade follows the dag/ and that 
'history repeats itself’; and Superstition knows that witches 
cannot enter a stable<door if a horse-shoe is nailed over it, and 
that the devil cannot cross a threshold inscribed with a perfect 
pentagon. But the surest proof of a belief in the Uniformity 
of Nature is given by the conduct of men and animalj^; by that 
adherence to habit, custom and tradition, ^o which in quiet 
times they chiefly owe their safety, but whicfc wout^ daily dis- 
appoint and destroy them, if it* were not generally true that 
.things may be found where they have been left and that io 
Similar circumstances there are similar events. , 

Now this general belief, seldom distinctly conceived, for th^'- 
most part quite unconscious (as a principle), merely implied in 
lyhat men do, is also the foundation of aU the Sotences, which, 
are entirely occupied in seeking the Laws (that is, the 
formities) pL^ture. And Philosophy, endeavourinj^as its 
nature is, to generalise to the utmost, whilst* retaining the 
defin^eness of scientific thought, resolves the comprehensive 
hjU indeterminai'xj Mtion of Uniformity^into a number of 
principles, which maV be indicated^iHWiK/ws ; 

(i) The Principles Contradiction and Excluded Middle 
(ch. vi. § 3). — These are called Laws of Thought ; and so they 
are : for, in the first place, it is true of thoughts, as of every- 
thing else, that they have a certain content or not ; occur in a* 
certain order, or do not : and, in the second place, thought, in 
reference to an object thought about, is bound to observe these 
laws, on pain of else going wrong. But the reason why the 
above principles are laws of thought in this secondary sense 
(that is, as rules or imperatives) is, that they are laws of things 
in the primary sense of ' laws ’ (as uniformities) ; for else they 
would misdirect us, and it would be (literally) madness to con- 
form to them. • 

(a) Qertain Axipms of Mediate lividehOp: as, in Mathe- 
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matics, ^that magnitudes equal the same magnitude are 
equal to one anotlfer’; and, in Logi|, the or its^ 

equivalent — ‘the mane of a mark is a/xiark of the thing 
itself.' 

(3) That. all Times ana ail spaces are commensurable;^ 
althoagh in certain relations of space (as tt) the unit of 
measurement must be infinitely small. — If Time really 
jotted with oifb man and galloped with another, as it 
seems ti/^ if space really swelled in places, as De Quincey 
dreamed ^lat it Idid ; life could not be regulated, experiexl|e 
could not be c^pared and science would be impossible?* 
The Mathematical Axioms Vould then never be applicable 
to® space or time, or to the objects or processes tfeat fill 
^hem. • 

^ (4) The Persistence of Matter and Energy : the physical 
principle that, in all changes of the universe, the quantities 
*iBg|f Matter add Energy^ (actual and potential, so-called) remain 
the n^e. — For example, as to matter, although dew is found 
on the ^rass ^ morning without any apparent cause, and 
although ilcadole seems to burn away to a scrap of blackened 
wick, yet 4^ery one knows that the devf has been condensed 
from vapour in the* air, aiyi that the c^n^l^as only turned 
into gas and smoke/ As to energy, a^ough a stone thrown 
up to the housetop and resting theij^as lost actual energy, 
it has gained such a position that the slightest touch may 
bring it to the earth again in the same time as it took to 
^traTel upwards; and in that position it is said to have 
potential energy. When a boiler works an engine, every 
SiS 5 *"tlte ffiston* is thrust forward (having actual energy), an 
equivalent in heat (molecular energy) is lost. But for the 
elucidation of these principles, readers must refer to treatises 
of Chemistry and Physics. 

(5) C ausa tion, a special form of the foregoing principles 
(4), we snail discuss in the next chapter. 

(6) Certain Umfprmitie^of Co-existence ; but for want of 
a general principle of Co-existence, corresponding to Causation 
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(the principle of Succession), we can only classify these uni? 
‘ifprmities as follaws.:‘( f 

(a) Tlie GeometriSil ; as that, in a Hur-sided figure, if the 
opposite angles are l^ual, the opi)osi^^e sides are equal and 
parallel— Countless similar uniformities of co-existence are 
disclosed by Geometry. The co-existent facts do not/t:ause 
one another, nor are they jointly caused by something else; 
they are mutually involved : such is the natiAe of space. 

{H) Universal co-existences among the properties of 
; qpncrete things.— The chief example is tlh co-^xistence of 
‘gravity with inertia in dl material bod^s. There is, I 
believe, no other entirely satisfactory case ; but some good 
approiduiations to such uniformity are known to physical 
science. ‘‘ t 

{c) Co-existence due to Causation ; such as the positions of 
objects in space at any time.— The houses of a town are where 
they are, because they were put ther^ ; and tttey remain ift 
their place as long as no other causes arise strong ej^ough 
to remove or ^^destroy tfeem. Similarly, the i;^ative positions 
of rocks in geological strata, and of trees in a forest^are due to 
causes. ‘ ^ 

{d) The co-eiSst^f of propertiej^jn^Natural Kinds ; which 
we call the constituti^ defining characters, or specific nature 
of such things.-— Oxy^n, platinum, sulphur and the other 
elements; water, common salt, alcohol and other com- 
pounds ; the various species of plants and animals : all these 
are known to us as different groups of co-existent propeffies. 
It may be conjectured, indeed, that these groupings of proper- 
ties are also due to causation, and sometimes the causes can 
be traced : but very often the causes are still unknown ; and, 
at any rate, these cases of co-existence form a sufficiently well* 
marked class to be separately mentioned. 

(^) * fhere are also a few.<;;ases in which properties co-exist 
in an.JU0Stccounteble without being co-extensive with any 
one species, genus, or order: as p;ost metals are whitish, and 
scarlet flowers are wanting in fragrance. 
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So much, then, as to the UnifArmity of Nature in general ; 
some of its constituent principles have alnady been discussed : 
and Causation is 8\:h an important Jne as to reauire j 
chapter to itself. 

*(On this 6, see Venrfs Empirical Logic^ c. 4.) 



CHAPTER XIV 
CAUSATION 

e 

§ T. For the theory of Inductfon, the specially jipportaQt 
‘^bpect^f the Uniformity of Nature is Causation. 

For (i) the Principles of Contradiction and Excluded Midd^ 
are implied in all logical operations, and need no further expli- 
cation. 

«(2) That one thing is a mark of ai^other (eicept in th^ 
ultimate modes of Uniformity — such as the Law of Causation 
itself — which aje assumetl in Logic) must be^stablished by 
Induction ; and the surest of all marks is a Causeii So that 
the apjjlication of the ^JVbta nota in particular cas^f requires, 
when most valid, •a (^reyious appeal to^ausation. And if we‘ 
’ find that the Nota is itself appealed^ to in showing that 
any given related phenoAena are Cause and Effect, it will only 
be in the same way as in all syllogisms, that is to say, as an 
Axiom. 

(3) The uniformity of Space and Time is, of course, involved 
in Causation, if we conceive Causation as essentially matter in 
niotion ; for motion is only known as a traversing of space in 
time ; so that if space and time were not uniform, causation 
would be irregular. But, though always assumed, this principle 
need not be explicitly appealed to in any particular investiga- 
tion ; since it is only a formal condition ; for time and space 
are not agents, though they are conditions of every agent’s 
operation 

(4) The general persistence of Matter and 'Energy, again. 
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although it is notjiing else than Clusationin the movement.of 
the world, is yet too wide a principle to u® in establishing the 
cause of a particular limited phenomei®n, such as a soap-^ 
bubble, or a thunder-st^rm,^or the tide. ^ / 

'(5) As co-existences, the Geometrical do not belong to 
Logics those involved in the existence of plants, animals, and 
inorganic bodies must, as far as possible, be traced to causes ; 
and so, of cours^must the relative positions of objects in space 
at any tin^p: and what Co-existences remain do not admit of 
methodjf^inductVe treatment ; they will be briefly discuss!^ 
in chap. xvii. 

We may assume, then, that*Causation is that mode or aspect 
of the Uniformity of Nature which especially concerns HT 
J^nduction; and wb must, therefore, make it as definite as 
possible. 

^ § 2. A Cause, according to Mill, is, “the invariable uncon^ 
i^itional antecedent ” o[ a given phenomenon. This definition 
need^ carefuUttpa tion.^. ^ 4. ^ 

{i)Ca Causers ^lative to a gtveffphenomenon^\caX\Qi the 
Effect. Li\igic has no method for investigating tfie cause of 
the univera^j as a who^e, but only of a p&t or epoch of it :^e 
select from thfijjyinit^ continuum oLN^tjft^ny portion that 
is neither too large, nor too small for a4rained mind to com- 
prehend. I The magnitude of the phenomenon may be a matter 
of convenience^ If the cause of disease in general is too wide 
a problem, can fevers be dealt with ; or, if that be too much, 
is^ typhus within the reach of inquiry ? In short, how much 
can we deal with accurately ? 

(2) The given phenomenons^ is always an event ; thgt is tp 
say, not a new thing (nothing is wholly new), but a change in 
something or in the relative position of things. We may ask 
the cause of the phases of the moon, of the freezing of water, 
of a deposit of chalk, of the differentiation of species. To 
inquire the cause ^of France being a republic, or Russia an 
autocracy, implies that these countries were once otherwise 
governed, or had no government ; t;p inquire ..the cap^9 of th9 
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e^rth being shaped ^ike an 6r^nge, implies that the mattejLO^ 
the earth had once aiother shape. j 

(3) The Cause is l^tecedent to the Efife^t^hich accordingly 
i^o ftea i;;a lled -i ts> ^seguent* T^iis ofteo misunderstood 
and sometimes disputed. It has been said that l^e.meanlog 
^f‘ca,use’ implies an ‘effeqtf*#so that until an effect occurs 
Jhere can be no cause. But this is a blund^ ; for f 
'word ‘cause’ implies ‘effect,’ it also implies the relative 
futurity of the effect ; and effect implies the relatiye priority 
^ the cause. The connotation pf the wordt,.tiiere/or^ agrees 
'well enough with Mill’s doctrin^. In fact, the danger is that 
any pair of contrasted words may suggest too strongly that the 
^fhtn^mena denoted are separate in Nature; whereas e^ry 
natural process is. continuous. If water, 'dripping from th^ 
roof, wears away a stone, it fell on the roof as rain ; the rain 
came from a condensing cloud ; the cloud was driven by the 
wind from the sea, whence it exhaled ; and so <5n. There ii 
no beginning to thiSj^and no break in it. We. may tak^ any 
one of these changes, cull it an effect, and ask for its cause ; 
qr_call it a ciiwse, and ask for its effect, ^nere is not ip 
N;rtuf8 one set of fnings called causes and anther, called 
effects ; but evef^thing is both, causg ^ o f * th ^ future and efifecUdJ 
the past,; and whethe^^e consider an evwit as the one or the 
other, depends upon thl direction of our curiosity or interest. 

Still, taking the event as effect, its cause is the antecedent 
jgrocess; or, taking it as a . cause, its effect is the consequent 
']g»roces8. This follows from the conception of causatiCfhT'as 
essentially motion ; for that motion takes time is (from the wa; 
our perceptive powers grow) an ultimate intuition. But, foi 
the same reason, there is no interval of time between cauSfi 
and effect;, since all the time is filled up with motion. 

Nor .must it be supposed that |he whole cause is antecedent 
ip the effect as a whoje : ipi;, we often take the phenomenon on 
such a scale that minutes, days, years, may elapse before we 
consider the cause as exhausted an earthquake, a battle, 
an expansion of credit) ; and all that time the effect has been 
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accumulating, i^ut we may furthA consi^r such JH 

made up of moraentsfcr minute /actors, aft the effi^t as made 
up of corrtspoudiiig moments ; and thew the cause, taken \r/ 
^ts moments, is antece^ntlthroughout io the effect, taken ih 
its* correspoiiding moments. 

(4)%The Cause is the invariable antecedent of the effect ; 
that is to say, whenever a given cause occurs it always has the 
same effect : in tnis, in fact, consists the Uniformity sA Causa- 
tion., Acr^prdingly, not everyjantecgdfi^^ of an event-is ita 
Cause ;^to^assume that it is so, is the familiar fallacy of arguiM 
^ post hoc ergo propter hoc.^ But erery event has an infiniSii 
number of antecedents that have no ascertainable, connection 
wi1!h it : if a picture fails from the wall in this room, therejRtty 
have been, just Before, an earthquake in New Zealand, an 
explosion in a Japanese arsenal, a religious riot in India, a 
political assassination in Russia and a vote of censure in the 
House of Commons, besides millions of other less noticeable 
events, between none of which and the falling of the picture 
can any direct causation be detected > though, no doubt, they 
are all necessary occurrences in the general wo^d-process, and 
jremotely connected. The cause, however, was that 
slammed violently *in* the room above, adS^that the picture 
was heavy and the cord old and rotten. Even if two events i 
invariably occur one after the other, as day follows night, or ' 
the report follows the flash of a gun, they may not be cause^ 
and effect, though it is highly probable that they are closely 
connected by causation ; and in these two examples the events 
are of course co-effects of a common cause, and may be re- 
garded as elements of its total effect. Still, whilst it is not 
true that every antecedent, or that every invariable antecedent, 
of an event is its cause, it is held to be true that t2i§.^«;ause is 
something, or some state and process oltUngSi such that when- 
^er^ it eimctly recurs ^^t^^ same event At 

the same time, it jnust be acknowledged that, if we consider { 
antecedent state and process pf things very widely and J 
qsinutely, it neves does exactly reciiir. So that to copst^ tintfj 
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Law of Caus,^tion too sixiaty^ is to render it inapj^licablexiDt 
only in practice bu&^so in scientific inquiry. The requisite 
^qualifications will appear in the next pa»graph. 

•^Ms) The Cause is xhe Unconditional Antecedent. — *CoDr 
I dition* means any necessary factor of a Cause d any thing 
jor^^a g ent that exerts , impedes, or deflects energy: or ari|r rela- 
!jtion of time or space in which agents stand -to mt another., 
1A positive condition is one that cannot be^ omitted without 
jfrustrating the effect ; a negative condition is one tj?at cannot 
[b; introduced without frustrating the effect.^- In t he fa lling of 
<?lie picture, e.^., the positive conditions were the picture (as 
being heavy) and the slamming door ; the negative conditions 
'*^x-a^that the picture should have no support but the cerd, 
and that the cord should not be sound. • When Mill, then, 
^defines the Cause of any event as its unconditional ” ante- 
^«cedent, he means that it is that group of conditions (state and 
process of things) which, without an^ further^condition, is 
followed by the event in question : it is the least antecedent 
that suffices, positive conditions being present and negative 
^absent. \ 

enables «^as tp distinguish a true cause from an 
unconnected ant«cBdent| Earthquakes ^at^e happened in New 
Zealand and votes of censure in the House of Commons 
without a picture’s falling in this rooin : they were not un- 
conditional antecedents ; something else was needed to bring 
down a, picture. It also distinguishes a true icause from an 
invariable antecedent that is only a co effect| for when day 
follows night something else happens ; the Earth rotates upon 
her axis : a flash even of gunpowder is not an unconditional 
antecedent of a report ; the powder must be ignited in a closed 
chamber. 

By cpmmoh e^tperience, and more precisely by experiment, 
it is found possible to select from among the antecedents of an 
gyent a certain number upon which, so far as can be perceived, 
it is dependent, and to neglect tlje rest, demote conditions 
may indeed modify the event in ways so reined as to escape 
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our notice : business and science <ire alike subject to the limi- 
tations of our humar^ faculties. Subject lo these limitations, 
however, we are able in many cases to secure an unconditional 
antecedent upon whiclXa c/jrtain event invariably follows. ,Jfi 
'oidinary affjiirs everybody takes this for granted : if the gas 
will not burn, or a gun will not go off, we wonder ‘ what can 
wrong with it,’ that is, what positive condition is wanting, or 
what negative toe is present And these conditions are 
definitely and narrowly conceived. No one now supposes 
that gunneVy depends upon those “remotest of all causeJi** 
the stare, "or upon the sun being in, Sagittarius rather than i^l 
Aquarius, or that one shoots straightest with a silver bullet, or 
aft^r saying the alphabet backwards. 

(6) That the Cause of any event is an InunfidiatfiLAnte- 
cedent fongws from its ^b^inig an unconditional one. For if 
there are three events, A B C, causally connected, it is plain 
that A is not^ the unconditional antecedent of C, but require^f' 
the further condition of first giving rise to B. But that is not 
all ; for the B that, gives rise to C is r^ver merely the effect 
A ; it involves something further. Take such sJ simple case as 
the motion of the earth round the sur^(ne^cting all 
conditions, the other pftinets, efc.) ; and let troearth’s motion at 
three successive moments be A B C ; A is not the whole cause 
of B in velocity and direction ; we must add relation to th^ 
sun, say x. But then, again, the cause of C will not be merely 
Bx, for the relation to the sun will have altered ; so that we 
must represent it as Bx'. The series, therefore, is Ax Bx' C. 
What is called a “ remp jte c ause” is, therefore, doubly cop- 
ditio pal ; first, because it supposes an intervening cause; and 
secondly, because it only in partjietermines the,, epnditiopi 
that constitute this interyenmg 3use. it 

But though 'jjie.jmmediacy nta causeVo^SSt^ialtt 
qnco nditionalnes 4 it is often so important a clue to it as to 
deserve separate mention. At the same time, it must be 
acknowledged thaf, as far as the detection of causes dependi 
upon sense-percej^tion, our {knowledge of immediacy is subjed 
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to the limitations our perceptive powers, which (however 
aided by instrumenU) are unequal to ike sdbtlety of Nature. 
VBetween the event\ and what seems no us the immediate 
antecedent many thiifgs (molecula| ch^ges) may happen (say) 
in Chemistry. And where phenomena are tre^^fed upon 
large scale, as in the biological and social sciences, immediacy, 
as a mark of causation, must be liberally interpreted. ^ far, 
then, M to the qualitative character of Causatfoii. 

(7) But to complete our account of i^ we must briefly con- 
syier i ts qua ntitative chw^Qtsr. As_to the Matter'^ccmtauied, 
as to the Energy embojliedt Cause and Effect arS^ohceived 
to be e^ual. As to matter, indeed, they may be more properly 
identical ; since the effect is nothing but the c£^se 
redistributed. When oxygen combines with hydrogen to form 
water, or with mercury to form red precipitate, the weight 
of the compound is exactly equal to the weight of the elements 
combined in it ; when a shell explodes and knocks down a 
wall, the materials of the shell and wa'il are scattered about. 
As to energy, we see tljat in the heavenly bodies, which meet 
with no sensiSle impediment, it remains the same from age to 
a^-*^with thin^ ‘bdow the moon' we have to allow for 
the more or less^pid conversion of tke srisible motion of a** 
mass into other forms of energy, such as sound and heat. 
But the right understanding of this point involves physical 
considerations of some difficulty, as to which the reader must 
refer to appropriate books, such as Balfour Stewart's on The 
Conservation of Energy, 

The comprehension of the quantitative aspect of causation 
4^ however, greatlj^aid^J^ Professor Bain's gRaljsjs of 
cause into a * ^^vyg^P^r' and a iCoilp cation ' of circumr 
Itances. When a demagogue by making a speech stirs up a 
mob to a riot, the speech is the Moving or Inciting Power ; 
the mob already in a state of smouldering passion, and a street 
Ijonvenient to be wrecked, are the Collocation. When a small 
jl^l^tity of strychnine kills a man, the strychnine is the Inciting 
Power; the nature of his nervo-muscular system apt to be 
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thrown into spasms by that drug^iiand all^he organs of his 
body dependent &n that system, are theiCollocation. Now 
any one who thinks only of the speech, ot the drug, in these ^ 
cases, may express astoyshij^ent at the disproportion of caus^ 
and effect : 

• •* What great events from trivial causes spring I ’* 

But, remembering that the whole cause of the riot included the 
excited mob, every one sees that its muscular power is enough 
to wreck a istreet ; and* remembering that breathing depen(^ 
upon the normal action of the intercostal muscles, it is plaiiig^^ 
that if this action is stoppecl^ by strychnine, a man must die. 
Agajn, a slight rise of temperature may be a sufficient Incit^g 
Power to occasion ^tensive chemical changes in a Collocation 
of elements otherwise stable. Hence, when sufficient energy 
to account for any effect e^nnot be found in the Inciting 
^owj^r, or magifestly active condition^ we must look for it in 
the Collocation which is often supposed to be passive. * 

/ And that reminds us of another cpjD^nion misapprehension, 
namdy, that in l^ature some things are passive and others 
ggtiye: the distinction between ‘ agent ^ gnd patient. ’ mi 
b a merely relative distinction : in Mature at^pncrete things 
itrg actitte. To the eye some things seetfl at rest and others in 
motion ; but we know that nothing is really at rest, that every- 
thing palpitates with molecular change, and whirls with the 
planet through space; and the quieteat-lookiog johject (say,^ 
moss -coveted stone), if we try to push or lift it, pushes.or, pulls 
us back, assurin g us that '^^:tipn and reaction are equal and 
Qppos ite.* ' Inertia ’ does not mean want of vigour, but the 
exact contrary ; and may be metaphorically described as the 
inmtpugnable resolve of everything to have its own way. $ nch 
K flections eiuible any one to understand how cause and efiect 
are equal when regarded .«s a. transformation of matter 

It may be observed that tbfi..iequaliQc. of 4 »use..jaid. fiSBet 
48fin« and interprets tte imTOnditioj»ality,fitjS3j«i^ JM 
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caus;^, we have seem, i^tljafcgroup of conditions which,, without 
a,ny further conditiLn, is followed by a giyed event. But how 
yis such a group to be conceived ? Unqjfiantifiediit admits only 
v^f a general description : quantified, ipust mean a group of 
conditions equal to the effect. For, it not, it must be eitheV 
always greater or less than the effect, or else sometimes one 
and sometimes the other. But the last supposition is excluded 
by reason, that is, by uniformity : whilst, on the first supposi* 
tion, the world and all its operations would continually diminish; 
%pd, on the second, continually increase. XlterCfore, unless 
/one of these alternatives is true, the unconditional Cause is that 
which is equal to the effectj apd the equality of cause apd 
e^ct can only be measured in units of matter and enejgy.. 

The transformation of matter and energy, them is the 
essence of causation : because it is continuous, causation is 
immediate; and because in the same circumstances the traps* 
formation always follows the same course, a csgise has invari- 
ably the same effect. If a fire is lit mOrning after morning in 
the same grate, with co^l, wood, and paper of the same quality 
and similarlyl, arranged, there will be each day the same 
2^|ng of piper, crackling of wood and glowing of coal, 
followed in ab^the same time by tbe same reduction of the 
whole mass partly to ashes and partly to gases that have gone 
up the chimney. The flaming, crackling and glowing are, 
physically, so many modes of energy; and the change of 
materials into gas and ashes is a chemical and physical redis- 
tribution : and, if some one is present, he will be aware of all 
this; and then, besides the physical changes, there will be 
sensations of light, sound and heat ; and these again will be 
always the same in the same circumstances. 

\ Thq Cause of any event, then, ^hen exactly ascertainable, 
I has five marks: itis (quantitatively) to the effect, and i« 
|(qualiUitively) its immediate, umnditmqt^, invariable qnte> 

§ 3. This canWtjfijj* however, 

(|(nrdop^.aiid.r!$ndb»(Lde^|i;« Jar t]^ iAy«itit[aii(n8.d 
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those physical sciences that ttecDselves of ex^t 

e x pe riments and ihath|?matical calculation y and it is there, in 
Chemistry, Optics, Thcrmotics and Dynamics, that it is most 
completely applicable. ^The conception can indeed be carried 
into the Biological and Social Sciences, even in its quantitative 
form, by making the proper allowances. For the limbs of 
animal! are levers, and act upon mechanical principles ; and 
digestion and the aeration of the blood by breathing are 
partly chemical processes. There is a quantitative jcelation 
betw een the*food a man eats and the amount of work he csgi 
da^ The ilumbers of any species cjf plant or animal depend 
iipon Jhe, food supply. The* value of a. country's imports U 
equjil to the value of its exports and of the services it rendj?T:s 
|tp foreigners. But> generally. th e^Jes s-experim eiit^micL exact 
calculation are prarfirahl<» in any branch of inquiry, the less 
hgorously can Jbe^conc eption of causation be -applied there.; 
the more, too,, will its application depend upon the qualitative 
marks, and the more nfeed there will be to use it judiciously. 
In every inquiry the greatest possible precision must be aimed 
at ; but it is unreasonable to expect in any easel more precise 
proofs than the subject admits of. • ^ 

WtsLre.ver_ugt^iaK is. involved^ tlilre is a .special 
di%ulty in applying the physical notion of causatiqjCU For, 
clearly, if a Cause is conceiyed as matter in motion^ a thought, 
or feeling, or volitign be neither Cause, jwjr Efiect Axsid, 
since mental aptiqn.is Jnvolyed in all social afiairs, and in 
the life of all men and animalj^j it may seem impossible .to 
interpret social or vital changes according to laws of causa- 
^n. Still, animals and men are moving JtiodiOAi and it is 
recognised that their tJjpughts and.fe are so connected 
^rt^^tbeir^mpyemept^ and with the movements j)f ptbec. things 
^ting upon then2|J;ha£ we can judge of one case by another ; 
although the connection is by no means well understood, and 
the best words (such as all can agree to use) have not yet been 
found to express ^en what we know about it Hence, a 
regular connection being granted, I l^ye not hesitated, to tt||^ 
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biological and laws, of theni» tg ijlustiate 

Qausation and InWygn; because, though less exact than 
^chemical or mechanical examples, the]^ are to most people 
^ore familiar and interesting. ^ 

In.prac|ical„ jifiairs,. it is felt tWat e^^erything d^ends upgp 
^usatiqn ; hgrw tg^play the fiddle, or sail a yacht, or get one’s 
living, orjJefeat the enqiijy. The price of pig-iron six months 
hence, the prospects of the harvest, the issue in a Coroner’s 
court, Home Rule and Socialism, are all questipu? of causation. 
But, in such ogses, t^e conception of cause is rarely applied 
in its full scientific acceptatiog, aS-Jhe.,uncondiliionaL ante- 
cedent, or * all the conditions ’ (neither more nor less) upon 
wluch the event depends. This is not because men of business 
are bad logicians, or incapable of scientific comprehension ; 
for very often the reverse is conspicuously true ; but bfecauSP 
practical affairs call for promptitude and a-decisive^seizing., upon 
what ispredominantly important* How learn to play the fiddle ? 

Go to a good teacher.” (Then, beginning young enough, 
with natural aptitude and great diligence, all may be well.) 
How defeat the enemy? “Be two to one at the critical 
juncture.” (then, the men are brave, disciplined, well 
armed and well there is a good cl^jinqq of victory.) Will 
the price of iron improve ? “ Yes : for the market is over- 
sold ” : (that is, many have sold iron who have none to deliver, 
aud must at some time buy it back ; and that will put up the 
price — if the stock is not too great, if the demand does not 
fall off, and if those who have bought what they cannot pay for 
are not in the meanwhile obliged to sell.) These prompt and 
decisive judgments as to what is the Cause, or predominantly 
important condition, of any event, are not as good as a scientific 
estimate of all the conditions, when this can be obtained; 
but, when time is short, the insight of trained sagacity may 
be much better than an imperfect theoretical treatment of 
such problems. 

§ 4. To regardjhe Effgajof certain anteceden|i.m 

another common^i^take. In the full ^gieatife 
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conception ofjn Effect, it is theisap^plj^the 
cpnjsequeQces Qf\ given state, and pror*^ of tbijags,;„.tlie 
consequences immediately fiowji^g from that situation withouL 
further ponditions. Aljvaya to take account of «^ll the conf 
Sequences df any cause wouTd no doubt be impracticable ; still 
tbe,.practical, as well as the scientific interest^ , often requires 
that we should enlarge our views of them. An important 
consequence of eating is to satisfy hunger, and this is the 
ordinary motive to eat^ but it is a poor account of the effect, 
including its physiological consequences. All sorts of food 
‘ satisfy huftger * ; but for health anjJ strength some sorts are 
much better than others. Atv important consequence of firing 
a gyn is the propulsion of the bullet or shell ; but there are 
many other consequences in the whole effect, and one of 
them is the heating of the gun, which, accumulating with rapid 
firing, may at last put the gun out of action. The tides have 
consequences to shipping and in the wear and tear of the coast; 
that draw every one^s attention ; but we are told that they also 
retard the rotation of the earth, and ^ last may cause it to 
present always the same face to the sun, and, therefore, to be 
uninhabitable. Such concurrent consequence^/ of any cst^se 
m^bfi-calledits Co^effieicts : the Effect being She sum of them. 

The neglect to take account of the whole Effect (that is, 
of all the co-effects) in any case of causation is perhaps the 
reason why many philosophers have maintained the doctrine 
of a “Plurality of (pauses”: meaning not that more than one 
cpnditipn is opeiati-^e. in the antecedent of evety event (which ^ 
is true), bjgit.that the same event may be due at different times 
to different ^antecedents, that in fact there may be vicarious 
causes. If^ hQ\fexeijt we.takp any effect as a whplg, this does 
not seem to be trije. A fire may certainly be lit in many ways: 
with a match or a Hint and steel, or by rubbing sticks together, 
or by a flash of lightning : have we not here a plurality of 
causes ? Not if we take account of the whole effect ; for then 
we shall find it modified in each case according to the 
difference of the cause. Intone case there will be a burnt 
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match, io another^ warm flint, in the last ^ changed state of 
electrical tension. And similar differences would be found in 
leases of death under different conditions, as stabbing, hanging, 
cholera; or of shipwreck from ejplo|ion, scuttling, tempest. 
In short, if knew the facts minutely enough. It _wQuld be 
found that there is only one Cause (sum of conditions) fgr .eSkCb 
§ff|pct (sum of co-effects), and that the order of events is as 
uniform backwards as forwards* 

Still, as we are far from knowing ^events minutely, jt_is 
sjf^essary iu practical affairs, .and even in the more Complex and 
unmanageable scientific iixvestigations, especially those that deal 
with human life, to acknowledge a possible pluxality of 
fpr any effect. Indeed, forgetfulness of this leads to many rash 
generalisations ; as that ‘ revolutions always begin in hunger * ; 
or that ‘ myths are a disease of language.' Then there is great 
waste of ingenuity in reconciling such propositions with the 
, recalcitrant facts. A scientific method recognises that there 
may be other causes of effects thus vaguely conceived, and 
then proceeds to dia'^inguish in each class of effects the 
peculiarities due to different causes. 

. ^5. The understanding of the complex nature of Causes 
and Effects hel^ us^to overcome some 'other difficulties that 
perplex the use of these words. We have seen that tb® true 
pause is an immediate antecedent ; but if the cause ‘ is poo- 
founded with Qite of its constituent conditions, it may seem, to 
have long preceded the event which is regarded as its effeot 
Thus, if one man's death is ascribed to another's desire of 
revenge, this desire may have been entertained for years before 
the assassination occurred : similarly, if a shipwreck is ascribed 
to a sunken reef, the rock was waiting for ages before the ship 
sailed that way. But, of course, neither the desire of revenge 
nor the sunken rock was * the sum of the conditions ' on which 
the one or the other event depended. 

We have also seen that tlie„ true effect Qtaoy,atete 
(^thwg& i. the immediate .^ili^equenfii^Zhut.if the efihet is 
.isnfmmded with m of its constUoent.fa^OirsJltj^ 
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long outlive the tessation of thej:|ase. in nearly every 

of human industry and.art) one factor of the;^ect — a 
road, a house, a tool, a picture — may, and generally 491?^ 
remain long^ after the work! has ceased : \>\xt such a result ia 
nof the whole^ effect of the operations that produceat. The 
other factors may be, and some always are, evanescent. In 
most of such works some heat is produced by hammering or 
friction, and the labourers are fatigued ; but these consequences 
soon pass off. Henc^ the effect as a whole only momentarily 
survives th/5 causf . Consider a pendulum which, having bein 
once set agoing, swings to and fro m an arc, under the joint 
control of the shaft, gravitation and its own inertia : at every 
moment its speed and direction change ; and each change may 
be considered as ah effect, of which the antecedent change was 
one condition. In such a case as this, which, though a very 
simple, is a perfectly fair example of all causation, the duration 
of eitlier cause or effect is quite insensible : so that, as Da 
Venn says, ^n Effect,^ rigorously conceived, is only theinitial 
tendency of itg ,CaUSP* • 

§ 6. Mill contrasted two forms under which causation appears 
to us : that is to sa^ the conditions constituf^ipg a cause 'may 
jaodifed^Qriinfe^^ in the effest irf two waya, which 
are typihed respectively by Mechanical and Chemical action. 
In mechanical causation, which is found in Astronomy and all 
branches of Physics, the effects are all reducible to modes of 
^ergy,. and are therefore coxximensurable .wlth their causes. 
They are either directly commensurable, as in the cases treated 
of in the consideration of the mechanical powers ; or, if 
differ ent forins of energy enter into cause and effect, such as 
mechanical energy, electrical energy, heat, tfeese different forms 
are severally reducihljiJte-UWts, between which equivalents have 
been established. Hence calls tlus^ the homogeneous 
intermixture of effects,” because the antecedentu and conse* 
(jurats are fundamentally of th^sfu^e ]i;|n^. 

in (d mmical (SMSiyiQSU ovthe other hand, cause., and effect 
(at least as they present themselves to us) 
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^veary^^w^: in thVl^ct of Irouabmation the f properties of the 
elements disapp ear , and are superseded by others in the oom- 
^ppund. If| for example, mercury (a heavy, silvery liquid) be 
heated in contact with oxygen (I; colourless gas), oxide of 
mercury is formed (red precipitate, which is a powder), 
compound presents very different phenomen^i^ f^Qip t][iQ^,.olitS 
^leraepta; and hence . Mill called this class of cases “ the hglfiro- 
pathic intermixture of,, effects” Still, in cheriiigal action , the 
effect is not.(iu Jfcfature) heterogeneous fyith the cause : for the 
weight of a compound is equal to the sum of the weights of the 
elements that are merged In it ; and an equivalence has been 
jascertained between the energy bf chemical combination and 
{the heat, light, ttc.^ produced in the act of combination. ** 

The heteropathic intermixture of effects is also found in 
organic processes (which, indeed, are partly chemical): as 
when a man eats bread and milk, and by digestion and 
assimilation converts them into netve, muscTe and bone. 
§uch phenomena may make us wonder that people should 
ever have believed that*^ ^ects resemble their causes.* A dim 
recognition of the equivalence of cause and effect in respect 
of lhatter and 'motion may have aided the belief: and the 
resemblance of offspsing to parents may have helped ; but it 
has been thought to be chiefly due to a confusing of the order 
of images in the mind with the order of events in nature. After 
enough experience, the thought of any event makes us anticipate 
its consequences, or form a picture of them before they happen ; 
but again, any image in the mind often reminds us of something 
similar, and this may be mistaken for the anticipation of an 
effect. Hence, whistling is seriously regarded as a means of 
raising the wind, because the wind whistles ; and barbarous 
rain-makers sometimes torment a child to tears that the clouds 
also may weep. (See Tylor*s Primitive Culture^ ch. 4.) 

§ 7« There is another consideration arising out of the com- 
plex character of causes and effects. Wh^n % cause con|isJ)i 
of two or moro qpiidto mw con^^ieLwhat 

<ffe<?tiM3iy ooe of them would have if it operated al^n^^ that,|y 
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to s ay, ita Xa KfeM', This, nov^ is besf illustrated by the 
Par^jlelogram of Foiq^ if two forces acting upon a pointy 
but not in the same direction, be represented by straight lin^ 
•drawn in ^the direction ofathe forces, and in length propor- 
tional to their magnitudes, these lines, meeting in an angle, 
represent severally the Tendencies of the forces ; whilst if the 
parallelogram be completed on these lines, the diagonal drawn 
from the point in which they meet represents their 
or effect. ^ • 

Again, considering the tendency of any force if it operated 
alone, we may say that, when coihbined with another force 
(not in the same direction)* in any resultant, its tendency is 
counteracted either partially or wholly. If the other force be 
equal and opposite, the resultant is equilibrium ; if it be in 
the same direction, the two are merely added together. 
Counteraction Js only one mode of combinatioa. 0 

Sometimes the sepai'ate tendencies of combined forces casi 
only be theoretically distinguished : as when the motion of a 
projectile is analysed into a tendenc>*to travel in the straight 
line of its discharge, and a tendency to fall straight to the 
• ground. But sometimes a tendency can be isolated •* as when,' 
— after dropping a feather in some place Sheltered from the 
wind, and watching it drift to and fro, as the air, offering 
unequal resistances to its uneven suiface, counteracts its weight^ 
with varying success, until it slowly settles upon the ground, — j 
we take it up and drop it again in a vacuum, when it falls like 
lead. Here we have the Xsiftdency of a certain. Citnse (namely, 
the relation between the feather and the earth) 
CsjjnteJ^Ciipn : and this, is, , called the, . aC4l^ 

cwntemcting .circumstances* lu this case indeed there is 
physical elimination ; whereas, in the case of a projectile, when 
we say that its actual motion is resolvable (neglecting the 
resistance of the air) into two tendencies, one in the line of 
discharge, the oyier earthwards, there is only theoretically 
elimination of either .tendency, considered as counteracting 
the other; and this is more specifically called the 
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or Analysis of the\otal effA:t into its component conditions. 
Now, igliminatipn and Jlesolution may be said ..to « bn- .the 
^ssential process of Induction in the widest sense of tlte term, 
as including the combination of Induction with Deduction. 

The several conditicais constituting any cause, then, Jby 
mding or counteracting one another’s tendencies^ jointly 
determine the total effect. Hence, viewed in relation one to 
pother, they may be said to stand in Reciprocity or mutual 
influence. This relation is itself one ofipo-existen^e, though it 
is' conceived with reference to a possible effect. As,Kant says, 
all substances^ as perceived in space at the same time, 
reciprocal activity. And what is' true of the world of things at 
any moment (as connected, say, by gravity) is true of, any 
selected group of circumstances which *we regard as the 
particular cause of any event to come. The use of the concept 
pf Reciprocity, then, lies in the analysis of a cause : but we 
must not think of Reciprocity as obtaining in die succession 
of cause and effect, as if the effect could turn back upon its 
cause; for as the effect arises its cause disappears, and is 
irrecoverable by Nature or Magic, 



CHAPTER XV 
IHDUCTIVE METHOD 

§ I. It is necessary to describe tfriefly the process of investi- 
. gating laws of causation, not with the notion of teaching 
any one the Art of Discovery, which each man pursues for 
himself according to his natural gifts and his experience in 
the methods of his own science, but merely to cast some light 
upon the contents of the next few chapters. Logic is h^ 
treated as a proce.ss«of proof; proof supposes that some 
general proposition has been suggested as requiring proof; 
and the search for such propositions springs from scientific 
curiosity. 

We may, as Professor Bain observes i^Logic : B. iii. ch. 5), 
desire to ^etfct a process .of causation jSther first, amidst 
circumstances that have no influence upon the process but onlj 
<^^.u.i:e. it ; as when, being pleased with a certain scent in a 
garden, we wish to know from what flower it rises ; or, being 
attracted by the sound of some instrument in an orchestra, we 
desire to know which it is : or,.secondly> amidst circumstances 
that alter the effect from what it would have been by the sole 
operation of some cauisj? ; as when the air deflects a falling 
feather ; Qr in some more complex case, such as the problem 
now (1895) exciting so much interest, the fall of prices that has 
gone on during the last twenty years. 

To begin with, we must form definite ideas as 
phenomejeSP V® W jaboutiP investigate j and, in a. case 
9L API complexity tbis is* best, done by writing n detailed 
ctescription of to investigate the cause of a recent fali^^f 
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prices, we must describe exactly the course of<he phenomenon, 
dating the period over which it extends, recording the successive 
^uctuations of prices, with their maxima and minima, and 
noting the classes of goods or securities that were more or less 
affected, etc. 

Then the first step of g timinati op (as Professor BainAirther 
observes) is^VloinaJyse the,sik»tatioa.meartaUy^!Lk 

analogies sugges^ted by purjeiperience ca: ,previousL»kPQ3»r- 
: tedge* Uew, for example, is moisture farmed upop the surface 
o! bodies from no apparent source. But two possible sources 
are easily suggested by <?ommon experience: is it deposited 
from the air, like the moisture upon a mirror when we breath#* 
upon it; or does it exude from the bodies themselves, like 
gum or turpentine ? Or, again, as to the &ll of prices, a little 
experience, in business, or knowledge of Economics, readily 
(suggests two possible explanations : either cheaper production 
in making goods or carrying them ; or a scarcity of that in 
which the purchasing power of the chief commercial nations is 
directly expressed, namfily, gold. 

Haying thus analysed the situation and considered the 
possibility of one, Iwo^ three, ox. .more^ possible causes»JKfiL-fix 
UpplLone .of tbem fpj*furtbe£ investigation thg.t is to,^,sgy^ .lye 
^rae an Hypoth^i^^ is the Cause. When an Effect 

is given to^ find its.Cause, an inquirer nearly always begins hjis 
investigations by thus framing an Hypothesis as to the 

The next step is to try to verify this Hypothesis. Xte 
we inay. sometimes dP by varying the circumstance of the 
phenomenon, according to the Canons of Inductive Proof 
to be discussed in the next chapter; that is to say^^hy 
oj exj^rmP^fh^ in auch a way as to get rid of or eliminate 
4i».Pi?scuring^ pr^distprbin^ Thus, to find out 

which flower in a garden gives a certain scent, it is usually 
enough to rely on observation, going up to the likely flawers 
one after the other and smelling them : at close quarters, the 
^ .sweater relative intensity of the smell is sufficiently decisive. 
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Or we may resort to a sort of experiment, plucking a likely 
flower, as to which we frame the hypothesis (this is the cause) 
and carrying it to some place where the air is free from cod/ 
•flicting odours. 

But if Jhe phenomenon is sq^ complex ^d extensive US 
the recent fall of prices, direct observation, pt^expeomont is 
a useless or impos§ible^^TOethp4 ; and we^ must then resort 
to Deduction. If, for example, we take the hypothesis that 
the fall is due to a jcarcity of gold, we must show that there 
is a scarcity ; what effect such a scarcity may be expected 
have upon prices from the acknowledged laws of prices, and 
• Jjom the analogy of other ca&es of an expanded or restricted 
currency; that this expectation %rees with the statistics of 
recent commerce ? and finally, that the alternative hypothesis 
that the fall is due to cheaper production is not true ; either 
because there has not been a sufficient cheapening of genej^l 
production ; or becau^ie, if there has been, the results to be 
rationally expected from it are not such as to agree with the 
statistics of recent commerce. (Ch. jAriii.) 

But now suppose that, a phenomenon having been suggested 
•for ^explanation, we are unable at the time tp think of any 
Cause— tp. frame any Hypothesis abouUit ; VjLiai;iStlben..wait 
for the phenomenon to. occur agmilt and, once morejobserving i 
its^ course and accompaniments and trying tp recall its ante- 
ceden|Sj.,do„ Qur best, to conceive an Hypothesis, and 
proceed as before. Thus, in the recent epidemic of influenza, 
some doctors framed the hypothesis that it was due to a 
deluge in China, others to a volcanic eruption near Java ; some 
thought it a mild foi^m of Asiatic plague, and others caught a 
specific mi^obe. As the disease often recurred, there were 
fresh oppcwcunities of framing hypotheses. I do not know 
whether any one of them has been established. If no^ we 
must wait for the next epidemic. 

Again, however,the investigation may take a different form : 
fig yen a sup p osed Cause to find its Effect ; e,g,^ a new chemical 
element, to find what compounds it forms with other element; , 
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or, the spots on sun, tiave they any inSuence upon our 
weather ? 

^ Here, then, if the cause is junder control, as a new element 
may be, it is possible^to. try experiments with it according 
to the Canons of Inductive Propf. Thejntiviirer may..fann 
some hypothesis or . expectatioa as to the efieOSi. to .guide his 
observation of tbeiu, but will be careful not to hold his expec- 
tion so confidently as to falsify his observation of what actually 
happens. 

*But if the_cause is, like the sun-spots, npi^u^Q^gLiLQlltlCli 
the inquirer will watch on all sides what events ibllow their 
^pearance and development ; h6 must watch fpr consequences^ 
of the new cause he is studying in manjudifferent circumstances, 
that his observations may satisfy the qanon^ of propf. But he 
will also resort for guidance tp Deduction ; arguing from the 
^ture of the cause, if anything is known of its nature, what 
consequences may be expected, and cpmparing^he results of 
this deduction with any consequent which he suspects to be 
connected with the caMse; and of course, if the results of 
Deduction and Observation agree, he will still .consider 
whether the facts observed may not be due to some other 

, 9 • 

^usp. « 

A cause, however, jpay be under control and yet be 
dangerous to experiment with j such as a proposed change of 
the constitution by legislation; or even some minor Act of 
Parliament, for altering the Poor Law, or regulating the hours 
of labour. Here the first step must be Deductive. W© luust 
ask what consequences are to expected from the nature .of 
the change (comparing it with similar changes), |nd from tjie 
laws of the special circumstances in which Jt iaio .operate ? 
And sometimes we may partially verify our deduction by 
trying experiments upon a small scale or in a mild form. 
There are conflicting deductions as to the probable effect of 
giving Home Rule to Ireland ; and exp^iments have been 
made in more or less similar cases, as in the Coloni^ and 
)/k some foreign countries. As to the proposal to make eight 
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hours the legal limit of a day's laj^our in lAl trades, we have 
all tried to forecast the consequences of this ; and by way of 
verification we might begin with nine hours; or we might 
induce some other country to try the experiment first. Still, 
aojyerificatioii..bx exp.erimei!ts an.a.&miJlscale, or, in. a mild, 
f orm^ or iri spmewhat .similat yet very difiernnt circumstances, 
can be*considered logically cpnclusive^. What proofs are con- 
clusive we shall see in the following chapters. 

C/ § 2. To begin with the conditions of 4 irect,Induction.-f^ 
inductioii i&..aa.univAsa l. 

^iilLE^Hstace. pnjhe uniformity qf Nature; ^ when well ascer- 
tained* Jt is called a, X^us, that all life depends on the! 
*pt^ence of oxygen is (i) an universal proposition; (2) al 
real one, since the ‘presence of oxygen' is not connoted 
by ‘ life ' ; (3) it is based on observation ; (4) it relies on 1 
the uniformity of Nature, since all cases of life have not 
examined. * 

It should be observed that such a^rpppsition is here caUe 4 
‘an_ Induction/ when it is inductbrely^roved ; tfiat Js, proved 
by facts, not deduced from more general premises (except the 
premise of Nature's uniformity) : and by the ‘ process of Induc- 
tion is meant the» method ofi inductive pijoot The phra^q 
‘ process of Inductiqq' is often used in another sense, namely, 
for the inference or judgment by which such propositions are 
arrived at. But it is betta: to call this ‘the process of 
hypothesis,' and to regard it as a preliminary to the process 
of Induction (that is, proof), as furnishing the hypothesis 
which, if it can stand the proper tests, becomes an Induction 
or Law. 

§ 3. Inductive propfs are .usually classed as Perfect and Im- 
gerfjgct^ T}iey are said tg be Perfect when all the instanqes 
Ifithin thejscope pf the given proposition have been severally 
examined, and ..the proposition has been^iound true in ^ each 
case, ^t we have seen (chap. xii.T§ t) that the . instances 
mcluded in unive^lpropqsitjpM concerning Cajises andKinds 
^notbe exhaustiveyr mm^ we do not know all planets, 


been 

J 
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all heat, all liquid^, all life, etc . ; and we never can, since a 
man’s life is never long enough. It is only in such cases as 
those formerly quoted from Jevons, that examination ca^n be 
exhaustive ; or else if a class is artificially limited, such as, * the 
present House of Commons.’ Tbsre perfect indnciioji might 
show (say) that every member has two Christian names. The 
argument is sometimes, ej^bibitcd as a Syllogism in Barapti 
with a Minor premise in U., which legitimates a Conclusion in 
A., thus : 

A.B. to Z have two Christian namer ; 

A B. to Z are all the present M.P.s : 

All the present M.P.s^ave two Christian names. 

But in such an investigation there is no need of logical metl^rd"^ 
tp find the ffiajor premise; it. is mere counting : and to.jcarry 
out the syllogism is a hollow formality. Accordingly, our 
definition of Induction excludes the kind unfortunately called 
^rfect, by including in the notion of Induction reliance on 
file uniformity of Nature ; for this would be superfluous if 
every instance in question had been severally examined. Im- 
perfect Induction, then^ is , what we have to deal with: the 
method of showing .thp credibility of an universal real proposi- 
tion by an examination of some of th^ instances it includesj,' 
generally a small fraction of them. 

§ 4* Jj^p^skct Induction is either Methodical or Imme- 
thodical. Now, Method is procedure upon a principle and if 
gie mefhpd is to be precise and couclusive» the principle must 
fee clear and definite. 

These, is., a Ge^^ Methods, because tba axioms of 

Geometry are clear and definite,, and. by . their means, with 
the aid of definitions, laws are dedupgidlof the equality of lines 
and angles and other relations of position and magnitude in 
space. The process of proof is purely Deductive ^the axioms 
and definitions being granted}* Diilgmms are used not aaiacts 
for observation, but merely to fix our attention in followingthe 
"general argmnenti so that it matters little kow badly they are 
drawn, as long as their divergence Trom the conditions of the 
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proposition to be proved is not distracting. lEven the appeal 
to “superpositiorf'* to prove the equality of magnitudes (as in 
Euclid I. 4), is not an appeal to observation, but to our judg- 
ment of what is implied in the foregoing conditions. Hence 
no inferenee is required fr^m the special case to all similar 
ones ; for they are all proved at once. 

Tbprt is.aJso, as we have seen, a^ipetbodof Deductive Logic 
restin g on the Principles of Consistency ?^nd the Dictum de 
Omni et nulio. And we shall find that there is a method of 
Ijndiictive Logic^xostinj on the principle ^ 

are a good many genejai propositions, more or 
less trustworthy within a certain raljge of conditions, which 
be methodically proved for want ot,a precise principle 
bjf wh ich they maybe tested; and they, therefore^ depend^ 
upon Immethodicaf Induction, that is, upon the. examination 
of as many instances as can be found, relying for the reat upon 
the mere undefinable princ iple of Xbe Unifcucmity 
since we are not able ta connect them with any of its definite • 
modes enumerated in chap. xiii. § 9. To this subject we shall 
return in chap, xix., after treating of Methodical Induction, or 
the means of determining that a relation of events is of the 
nature of Cause and Effect, because the relation can be shown 
to have the marks of causation, or some of tMm. 

. § S’ Obser vations and Experiments are the ww/ ma/grounds 

. of Induction. An experiment is an observation made under 
‘ prepared, and therefore , 

ablcj it is^jjiuch,,lta..be Simple observation shoijrs 

’ Aat the burning of^ the fire depend^ for one thing, cjb thfi 
! sHEPlyi?r-aiF ; bjtit.it panuot show us th^t it depends. ’ 

.TQ-J)rote -this.. we „CSU5,t . make expetimemts ; as by obtaining 
pure oxygen and pure nitrogen (which, mixed in the proportion 
- of one to four, form the air) in separate vessels, and then 
, plunging a iSurning taper into the oxygen — when it will blaze 
[. fiercely, and again plunging it into the nitrogen — when it will 
be extinguished. This shows that the greater part of the air 
' does n9tbi^ to ke^p the fire alight, except^ by diminishing its 
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intensity and so nkking it l^st longer. Exp^rii^eoto, now, ^ 
more perfect the more carefully they are prepared# and Jhe 
xnqre completely the conditions are known^ under which ibe 
given phenomenon is to be observed. Plainly, however, 
experiments are only possible, t^^hep some . kno^yledge^ bglJ 
already been gained by observation, for else the preparation 
which they require would be impossible. 

Observation^ then, was the firsts material ground of Induc- 
tion, and in some sciences it remains the chief ground. The 
IV^avenly bodies, the winds and tides, the strata .of the 
and the movements of history, are beyond our power to experi- 
tnent with. Experiments** upon the living body or mind are 
indeed resorted to when practicable, even in the case of 
as in Psycho-physics, and the investigation of Hypnotism; 
but, if of a grave nature, they are usually thought unjustifiable, 
c And in political affairs experiments are hindered by the 
ptflection, that those whose interests are affected must bear 
’“the consequences and may resent them. Hence, it is in 
physical and chemical inquiries that direct experiment is niQSt 
useful. 


^/Where direct e:ggeriment is possible, however, it has many 
Advantages over unaideiS observation./ If cone experiment does 
;^ot enable us ^to otfeerve the phenomenon ^aiisfactprily, we 

fry again * who 

jWishes to study the bright spots on Mars, or a commercial 
crisis, must wait for a favourable opportupity. .Again, in 
making experiments we can often vary the conditions of the 
phenomenon, so as to observe, its different l^haviour in each_ 
case ; whereas he who depends solely on observation must 
trust the bounty of nature to supply him with a suitable diver- 
sity of instances., It is a particular advantage of experiment 
that a. phenomenon may sometimes--^^ J isolate d.* that is, 
removed from the influence of all agents "excepf that whose 
operation we desire to observe, or except those whose opera- 
tirni is already known : whereas a simple observer, who has no 
control over the conditions of tbe^ subject he studies, can never 
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be quite sure th^t its movements changes are not due to 
causes that have never been conspicuous enough to draw his 
attention* Finally, experi ment enabl es us to observ e c oolly 
and circumspectly and to be precise as to what happens, the 
time* of its occurrence, the^order of successive events, their 
duration, intensity and extent. 

But Aether we proceed by ohservatiop pr experiment, the 
attainable e^ctr;iess .pf measurement and calculation is , 
requisite; and these presuppose sqme Unit, in multiples or 
divisions of ^hich thl result may be expressed. This unit 
cannot be dn abstract number as iz]^ Arithmetic, but must be 
one something — an hour, or a»yard, or a pound — according to 
fiic^nature of the phenomenon to be measured. But what is 
an hour, or a yard, pr a pound ? There must in each case be 
some particular constant Standard of reference to give assur- 
ance that the unit may always have the same value. ‘*T1^ 
English pound is defined by a certain lump of platinum prd^ 
served at Westminster.’’* The unit may be identical with the 
standard or some division or multiple cf it ; and, in measuring 
the same kind of phenomena, different units may be used for 
different purposes as long as each bears sr constant relation to 
the standard. Thus, taking the rotation of Jthe earth as the 
standard of Time, the convenient unit for long periods is a 
year (which is a multiple) ; for shorter periods, a day (which is 
identical) ; for shorter still, an hour (which is a division), or 
even seconds or thousandths of a second. (See Jevons’ 
Principles of Science^ ch. 14.) 

§ 6. Xbe principle of Cafts^ipn is ly^ofynal g,rpund.pf 
Inaction; and the Inductive,. Capons derived from it 
means of testing, the formal apjOficiepcy of obsejnfjgtioM. tp 
justify Jhe, jtatemepjt, of If we cap observe, the 

BTo^ess of js?au§e, and effect in nature we may generaUae jmr 

that process ■^.invariable. 
First, then, can we observe the course of cause and effect ? 
Outf^Epwer , to do Qtjm 

senses, aided by instruments such as lenses, thermometeni, 

N 
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balances, efc. If the causal process is ess^tially molecular 
change, as in the maintenance of combustion by ox> gen, we 
cannot directly observe it ; if the process is partly cerebral or 
mental, as in social movements which depend on feeling and 
opinion, it can but remotely be inferred ; even if the process is a 
collision of moving masses (billiard-balls), we cannot really 
observe what happens, the elastic yielding and recoil and the 
internal changes that result ; though no doubt photography will 
throw some light upon this, as it has done upon the galloping 
of horses and the impact of projectiles^ Pfifect ebservatipn is 
Hmited to the effect which any change in a phenomenon (or its 
index) produces upon our sen^esii^and what we believe tp be 
the causal process is a matter of inference and calcul^tiirjjp.^t 
is to be regretted, if the meagre and abstract outlines of Induc- 
tive Logic foster the notion, that the evidence on which Science 
l^(or even common opinion) rests is simple: it is amaisingly 
intricate and cumulative. 

Secondly, then, so far as we can ‘observe the process of 
nature, how shall we judge whether a true causal instance, a 
pgijation of Cause and Effect. before ps ? ^ loQkipg fpr Jbe 
five marks of jCauaation. Thus, in .the experiment ajboxe 
describe d^ showing that oxygen supports- cpmbustiam 
— (i) that the taper which only glowed before being plunged 
into the oxygen, bursts into flame when there — Sequen ce ; 
' (2) that this begins to happen at once without perceptible 
interval — Imnipdiacy; (3) that no other agent or disturbing 
circumstance was present (the preparation of the experiment 
having excluded any such thing) — Unconditionalness ; (4) the 
experiment may be repeated as often as we like with the 
same result — I pyariab leness. Invariableness, indeed, I do not 
regard as formally necessary to be shown, supposing the other 
marks to be clear ; for it can only be proved within our 
experience ; and the very object of Induction is to find grounds 
of belief beyond actual experience. However, for material 
assurance, to guard against his own. liability to error, the 
inauirer will of course repeat his experiments. 



INDUCTIVE METHOD 195 

The above fouj are the qualitati^ marks of Causation : the 
hfth and quantitative rni^rk is the Equjility of Cause and Effect ; 
and this, in the above example, the Qhemist determines bj 
showing that, instead of the oxygen and wax that have dis- 
apj)^r^ed during combustionf an equivalent amount of carbonic 
acid, water, etc.^ has been formed. 

HereJ then, we have all the marks of causation ; but in the 
ordinary judgments of life, in history, politics, criticism, 
business, we must not expect such clear and direct proofs ; 
and we shall* see in subsequent chapters how different kincjs 
of evidence are combined in different departments of investi- 
gation. 

5 y. The Inductive Canons, to oe explained m tne next 
chapter, describe thg character of observations and experiments 
that justify us in drawing conclusions about causation ; and, 
as we have observed, they are derived ftom the principle 
Causation itself. According to that principle, cause and efife#c 
are invariably, immedilHtely and unconditionally antecedent ^ 
and consequent, and are equal as to the matter and energy 
embodied. 

Liyariabjhty-Caa OT.Iy.b io»jariy of the methods 

of induction, by collecting more and more instances, ox 
i;<^p,eating experiments. Of course it can hever be exhaustively 
observed. 

Immediacy, too, in direct Induction, is a matter for the 
most exact observation that is possible. 

Succession, or the relation itself of antecedent and conse- 
quent, *^ust either be directly observed ; or else ascertained by 
^hpwing^thatjen.ergy gained by one phenomenon has been losit 
^ another, for this implies succession. 

But the Unconditionality of Causation, to determine that is 
the great object of the methods, and for that purpose 
meaning of unconditionality may be further explicated by the 
following rules ; 
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I. — For Positive Instances. 

To find a Cause ; {a) Any agent whose introduction among 
certain conditions (without further change) is followed by a 
given phenomenon ; or, {b) whose removal is followed by the 
cessation (or modification) of that phenomenon, is (so Tar) the 
cause or an indispensable condition of it. 

To find the Effect : {c) Any event that follows a given 
phenomenon, when there is no furthe? change or, (d) that 
does not occur when the conditions of a former occMrrence are 
exactly the same, except for the jbsence of that phenomenon, 
is the effect of it (or is dependent on it). 


^ II.— For Negative Instances. 

^To exclude a supposed Cause : (a) Any agcrft that can be 
introduced among certain conditions without being followed 
by a given phenomenon (or that is found without that pheno- 
menon) ; or (b) that can be removed when that phenomenon 
is present without iifipairing it (or that is absent when thajt 
phenomenon is present), is not the oause, or does not com- 
plete the cause, of that phenomenon in those circumstances. 

To exclude a supposed Effect : (c) Any event that occurs 
without the introduction (or presence) of a given phenomenon ; 
or (d) that does not occur when that phenomenon is introduced 
(or is present), is not the effect of that phenomenon. 

Subject to the conditions thus somewhat cumbrously stated, 
the rules may be briefly put as follows : 

I. (a) That which (without further change) is followed by a 
given event is its cause. 

IL (a) That which is not so followed is not the cause. 

I. (b) That which cannot be left out without impairing a 
phenomenon is a condition of it. , 

II. (b) That which can be left out is noj a condition of it. 
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The Equality of C^use and Effect may be further explained 
by these rules : 

III. {a) When a cause (or effect) increases or decreases, so 
.does its effect (or cause), 

III. {b) If two phenomena, having the other marks of cause 
and effect, seem unequal, the less contains an unexplored 
factor. 

III. {c) If an antecedent and consequent do not increase or 
decrease correspondingly, they are not cause and effect, so far 
as they vary.* 

It will n*ext be shown that these ^propositions are variously 
combined in Mill's five Canons of Induction. 



CHAPTER XVI 

THE CANONS OF DIRECT, INDUCTION 

• 

§ I. Let me begin by ^oorrowing an example from Professor 
Bain {Logic : B. III. c. 6). North-East wind is generally 
detested in this country : as long as it blows few people feel 
at their best. Occasional well-known causes of a wind being 
injurious are violence, excessive heat or cold, excessive dryness 
moisture, electrical condition, the being laden with dust or 
exhalations. Let the hypothesis be that the last is the cauae^ pl 
the North-East wind's unwholesome quality ; since we^know it 
w a ground current sefdng from the pole toward the equator 
and bent westward ^ by the rotation of the earth ; so that, 
reaching us over thousands of miles of land, mi^iy well be 
fj^yght with duSi., effluvia, and microbes. Now, examining 
qjany cases of North-East wind, we find that this is the only 
circumstance in which all ^he instances agree : for it is some- 
times cold, sometimes hot ; generally dry, but sometimes wet ; 
sometimes light, sometimes violent, and of all electrical con- 
ditions. ^ach of the other circumstances, then, can be 
omitted without the N.E. wind ceasing to be noxiom^ but p.ae 
circumstance is never absent, namely, that it is a ground 
current. That circumstance, therefore, is probably the Cause 
of its injuriousness. This case illustrates :-t- 

(i) The Canon of Agreement. 

c 

If two or more instances of a phenomenon under investigation 
have only one other circumstance {antecedent or consequent) in 
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common^ that dnutnspnce is the cause {or an indispensable pari 
of the cause) or the effect of the phenomenon. 

This rule of proof (so far as it is used to establish direct 
.causation), depends, first,, upon observation of an invariable 
connection between the ^ven phenomenon and one other 
circjyunstance ; gind, secondly, upon I. {a) and II. {b) among the 
propositions obtained from the unconditionality of causation at 
the close of the last chapter. 

Let us suppose two instances of the occurrence of a given 
phenomenon — A, ant antecedent, or a consequent, with 
concomitant facts or events — ^and let us represent them thus : 
ABC 4 U E (antecedents) 
p q r p t s (consequents) ; 
and let us suppose«that, in tins case, the immediate succession 
of events can be observed. Then A is the cause of /. For, 
as far as our instances go, A is the invariable antecedent oi p% 
and p is the iifvariable consequent of A. But the two instanWM 
of A or / agree in no other circumstance. Therefore A is, (or* 
completes) the unc onditional antecedgnt of ff. For B and C 
are not the causes of being absent in the second instance 
•*(Rule II. (^)); nor are D and E, being absent in the first 
instance. Moreover, ^ and r are not effects of A, being 
absent in the second instance (Rule II. Idf) ; nor are s and t, 
being absent in the first instance. 

It should be observed that the cogency of the proof depends 
^tirely upon its tending to show the .unconditionality of the 
sequence A-/. That / follows A, even immediately, is nothing . 
by itself : if a man sits down to study and, on the instant, a 
hand-organ begins under his window, he must not infer malice 
in the musician : thousands of things fpllow one another everx 
moment without traceable connection; 

Even invariable sequence is not enough to prove 
direct causatiop; for, in our experience, does not night invari- 
ably follow day? The proof requires that the instances 
sucii as to show W what events are in invadabje 

sequence but alsojivhat are not. From among the occasional 
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antecedents of p (or consequents of A)v^we tave to eliminate 
the accidental ones. And this is done oy finding or making 
‘negative instances* in respect of each of them. Thus the 


instance 


ADE 
/ J t 


is a negative instance of B and C Considered 


as supposable causes of p (and of q and r as supposable , ^ 
effects of A) ; for it shows that they are absent when p (or A) ‘ 
is present. 

To insist upon the cogency of ‘negative instances * was 
Baton’s grfiat . contribution to Jnductixi Logic. If we neglect 
them, and merely collect samples of the sequence A-/, this is 
‘ simple enumeration * ; and although gimplip enumeratian# wh^ 
the instances of agreement axe numerous enough, may giire 
rise to a strong belief in the conr^ction of^ phenomena 4 .yeLjt 
^n never be a methodical or logical proof of .causation, since 

does not indicate the unconditionalness of the sequence* 
simple enumeration of the sequence Kp leaves open the 
possibility that, besides A, there is always some other antecedent 
of /, say X ; and then K may be the cause of p. To disprove 
it, we must find, or make, a negative instance of X — where *“ 
p occurs, but.X is.abA:nt 

I£ indeed (or yhenever) ^.regogRise the possibility oLa 
plurality of causes, this method of Agreement cannot he quite 
satisfactoxy. For then, in such instances as the above, although 
D is absent in the first, and B in the second, it does not follow 
that they are not the causes of p; for they may be alternative 
causes : B may have produced p in the first instance, and D in 
the second ; A being in both cases an accidental circumstance 
in relation to /. To remedy this shortcoming by the method 
of Agreement itself (we shall see other remedies hereafter) the 
only course is to find more instances of We may never find 
a negative instance of A ; and, if not, the probabilfty that A is 
the cause of p increases with the number of instances. But if 
there be no antecedent that we cannot sometimes exclude, yet 
the collection of instances will probably give at last all the 
causes of pi and by finding the proportion of instances in 
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which A, B, or X precedes we may estimate the probability 
of any one of them oeing the cause of / in any given case of 
its occurrence. 

. Again, tjiough we have assumed that, in the instances sup- 
posed above, immediate se<fuence is observable, yet in many 
cases it may not be so, if we rely only on the canon of Agree- 
ment ; if instances cannot be obtained by experiment, and we 
have to depend on observation.*^ phenomena, may then 
be^ i fo m ixed tog.etber that A. and ./ seem to be merely con- 
^mitant ; so that, th«iugh connection of some sort may be 
rendered highly probable, we may n(jt be able to say which is 
cause and which is effect. must then try (as Bain says) to 
trace the expenditure of energy : if p gams^ when 4 loses, the 
cours.e of events k from A to p ; but here we are anticipating 
the method of Variations (§ 4). 

Moreover, where succ ession cannot he trac£d,_the„meth,P(/ 
of Agrefim enfmav. point to a connection between tw o fafts 
(perhaps as co-effects of a remote cause) where direct causation ^ 
of the question : ^.^.,^hat Negroes, though of 
* different tribes, different localities, customs, etc., are both 
‘-prognathous and dolichocephalic. But«such an investigation 
belongs to the theory of» Definition rather than to our present 
subject. 

Men often use argum ents whicL if they knew it, might be * 
shown to cpnfQxm^more .or less to this canon ; for the y collect 
many instances to show that two events are conneQjfid ; bjjt 
usually neglect to bring out the negative side of their prqpf ; ^ 
so that their arguments only amount to simple enumpraljop. 
Thus Ascham in his Toxopkilus, insisting on the national 
importance of archery, argues that victory has always depended 
on superiority in shooting ; and, to prove it, he shows how the 
Parthians cMecked the Romans, Sesostris conquered great part 
of the known world, Tiberius overcame Arminius, the Turks 
established their empire, and the English defeated the French 
(with many like examples]^— -all by superior archery. But 
having cited these cases to bk purpose, he k content ; where^ 
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he might have greatly strengthened his ^rooPby showing how 
one or the other instance excludes other possible causes of 
success. Thus : the cause was not discipline, for the Romans 
were better disciplined than the Parthians ; nor yet the boasted 
superiority of a northern habitat, for Sesostris issued from the 
south; nor better manhood, for here the Germans probably 
had the advantage of the Romans ; nor superior civilisation, 
for the Turks were less civilised than most of those they con- 
quered ; nor numbers, nor even a good cause, for the French 
were more numerous than the Englisir, and were shamefully 
attacked by Henry V. on^^ their own soil. Many an argument 
from simple enumeration may thus be turned into an induction 
of greater plausibility according to the canon of Agreement. 

Still, in the above case, the effect (victory) is so vaguely 
, conceived, that a plurality of causes must be allowed for: 
^^Ithough, eg., discipline did not enable the Romans to conquer 
the Parthians, it may have been their chief advantage over the 
Germans ; and it was certainly important to the English under 
Henry V. in their war «rith the French. 

Here is another argument, somewhat similar to the above,* 
put forward by Mr. Gpencer with a full consciousness of its 
logical character.^. States that make war their chief object, he 
says, assume a certain type of organisation, involving the 
growth of the warrior class and the treatment of labourers as 
existing solely to sustain the warriors ; the complete subordina- 
tion of individuals to the will of the despotic soldier-king, their 
property, liberty and life being at the service of the State ; the 
regimentation of society not only for military but also for civil 
purposes ; the suppression of all private associations, etc. This 
is the case in Dahomey and in Russia, and it was so at Sparta, 
in Egypt, and in the empire of the Yncas. But the similarity 
of organisation in these States cannot have been^due to race, 
for they are all of different races ; nor to size, for some are 
small, some large; nor to climate or other circumstances of 
habitat, for here again they differ widely the one thing they 
have in common is the military purpose ; and this, therefore« 
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must be the cluse their similar organisation. {Political 
Institutions , ) ' 

By this method, then, t9 p rove that one thiqg is causally 
.conuesJed with anptber, A with we first* that ia all 
instancesjpf^^ A is present; and, secondly, that any other 
supposable cause ^of/ may.be absent without disturbing/. We 
next come to a method the use of which greatly strengthens the 
foregoing, by showing diat where / is absent A is also absent, 
and (if possible) that A is the. only suppgsable cause that is 
^ways abseilt ^ng with /. 


§ 2. The Canon of thb Joint Method of Agree- 
ment IN Presence and in Absence. 

Vi}) two or more instances in which a phenomenon occurs 
have only one other circumstance {antecedent or consequent) i/j 
commony wkil^ (2) hvo or more instances in which it does jfdt 
occur {though in some important points they resemble the former 
set of instances) have nothing else in common save the absence of 
that circumstance — the circumstance in \ohich alone the two sets 
of instances differ throughout {being preset in the first set and 
absent in the second) is the effect or the causty or an indispensable 
part of the causey of the phenomenon, 

The first clause of this Canon is the same as that of the 
method of Agreement, and its significance depends upon the 
same propositions concerning causation. The second clause, 
relating to instances in which the phenomenon is absent, 
depends for its probative force upon Prop. II. (a), and I. (p). 
Let the two sets of instances be represented as follows : 


Instances of Presence. 

# ABC 

* pgr 

ADE 
P h* 

AFG 

p u V 


Instances of Absence. 

CHF 
r X w 

BDK 
q y t 

EGM 
t f n 
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Then A is the cause of /, <k)t p the efi^vct ol’ A : first, by the 
Canon of Agreement in Presence, as represented by the first set 
of instances \ and, secondly, by Agreement in Absence in the 
second set of instances. For there we see that C, U, F, B, D, 
K, E, G, M occur without the phenomenon /, and therefore (by 
Prop. II. (a ) ) are not its cause, or not the whole cause, unless 
they have been counteracted (which is a point for further 
investigation). We also see that r, a;, z^t,fn occur 

without A, and therefore are not the effects of A. And, further, 
iRhe negative instances represent all possible casdS, we see that 
(according to Prop. I. {b) is the cause of because it canno^;: 
be omitted without the cessatioQ of p. The inference that A 
and / are cause and effect, suggested by their being piejSfiftt 
\ throughout the first set of instances^ is therefore strengthengjj 
their being both absent throughout the second set. 

V Aa,t;bis Double Method, like the Single Method of Agree- 
ment, relies mainly on observation, seq|uenqe mUy not be per- 
ceptible in the instances observed, and then, direct causation 
cannot be proved by it^but only the probability of causalxon- 
nection. It has, however, one peculiar ^vantage, namely, 
that if the second list® of instances^ (in which the phenomenon 
^d its supposed^aniecedcnt are both, absent) can be made 
exhausti^it precludes .any hypothesis pf a plurality of cau^qs ; 
since all possible antecedents will have been included in this 
Ust without producing the phenomenon. Thus, in the above 
symbolic example, taking the first set of instances, the suppo- 
sition is left open that B, C, D, E, F, G may, at one time or 
another, have been the cause of / / but, in the second list, 
these antecedents all occur here or there without producing /, 
and therefore (unless counteracted in some way) cannot be the 
cause of /. A, then, stands out as the one thing that is present 
whenever / is present, and absent whenever / is absent. 

Stated in this abstract way, the Double Method jnay seem 
very elaborate, complicated and difficult ; yet, in fact, yK?. jJU 
usgjt ip our ordiuMJfiCaSPSil?^ a man finds that whenever 
he eats cucumber he suffers from indigestipn, this indicates by 
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Agreement that iucuiyber is the cause of hjs grief. But, if he 
is fond of cucumber, ne will put the fault upon other ingredients 
of his diet taken at the same time, such as cheese, salmon or 
pastry, which he likes less. Making, however, a second list of 
dinners (say) when visiting, it which cucumber is not served, 
whilst cheese, salmon, pastry, etc.^ all occur, and finding that he 
does nit suffer from indigestion, the conclusion seems to be 
forced upon him that cucumber is the only pleasure of the 
table that must be bought with pain. In this case sequence 
can be observed. Agap, if, whilst a certain oarsman is stroke 
of a boat whose crew often changes, it always wins ; whilst, 
after he retires, it always loses^in spite of other changes) ; his 
admirers will certainly argue ^cftrding to thia Method that, 
sjnc^. hi§ presence# brought victory, and his absence brings 
defeat, success was due to him and to him alone. 

There are some instructive applications of this Double 
Method in Dr. Wallace’s Darwinism, In chap, viii., fcr 
example, on Colour in )Animals^ he observes, that the useful- 
ness of their colouration to animals is f^own by the fact that, 
• ‘‘as a rule, colour and marking are constant in each species of 
wild animal, while, in almost every domeaticated animal, there 
arises great variability. }Ve see this in our horses and cattle, 
our dogs and cats, our pigeons and poultry. Now the essen- 
tial difference between the conditions of life of domesticated 
and wild animals is, that the former are protected by man, 
while the latter have to protect themselves.” Wild animals 
protect themselves by acquiring qualities adapted to their mode 
of life. Now colouration is a very important quality, its chief, 
though not its only use, being concealment. Hence a useful 
colouration having been established in any species, though 
individuals may occasionally vary from it, they will generally 
perish ; whiM among domestic animals variation of colour or 
marking is subject to no check except the taste of owners. We 
have, then, two lists of instances : first, innumerable species of 
wild animals in wliich the colouration is constant and which 
depend upon their ^own qualities for existence ; secondly. 
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several species of domestic animals in w^ich he colouration is 
constant, and which do no/ depend upon their own qualities 
for existence. In the former list two circumstances are present 
together (under all sorts of conditions) ; in the latter they are 
absent together. The argument rliay be further strengthened 
by adding a third list, parallel to the first, comprising domestic 
animals in which colouration is approximately constant, but 
where (as we know) it is made a condition of existence by 
owners, who only breed from those specimens that come up to 
ascertain standard of colouration. 

JDr. Wallace goes on^to discuss the colouring of arctic 
animals ; I will slightly condense his statement. In the arctic 
regions some animals are wholly white all the year round, such 
as the polar bear, the American polar hare^ the snowy owl and 
.^the Greenland falcon : these live amidst almost perpetual 
'snow. Others, who live where the snow melts in summer, 
ohly turn white in winter, such as the arctic hare, the arctic 
fox, the ermine and the ptarmigan. 'In all these cases the 
white colouring is usefijl, concealing the herbivores from their 
enemies, and also the carnivores in approaching their prey ; • 
this usefulness, therefore, is the cause of the white colouring. 
Two other explanations have, however, been suggested : first, 
that the prevalent white of the arctic regions directly colours 
the animals, either by some photographic or chemical action 
on the skin, or by a reflex action through vision (as in the 
chameleon) ; secondly, that a white skin checks radiation and 
keeps the animals warm. But there are some exceptions to 
the rule of white colouring in arctic animals which refute these 
hypotheses, and confirm the author's. The sable remains 
brown throughout the winter; but it frequents trees, with 
whose bark its colour assimilates. The musk-sheep is brown 
and conspicuous ; but it is gregarious, and its safety depends 
upon being able to recognise its kind and keep with the herd. 
The raven is always black ; but it fears no enemy and feeds on 
carrion, and therefore does not peed concealment for either 
defence or attack. The colour of the sable, then, though not 
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white, serves for^oncj^lment ; th^ colour of the musk-sheep 
serves a purpose more important than concealment ; the raven 
needs no concealmenW There are thus two sets of instances : 
—in one se|^ the animals are white ; (a) all the year ; {b) in 
winter, and white conceals tUbm {a) all the year, {b) in winter ; 
in the other set, the animals are not white, and to them either 
‘ whiteneSs would not give concealment, or concealment would 
not be advantageous. And this second list refutes the rival 
hypotheses : for the musk* sheep and the raven are as much 
exposed to the glare of^the snow, and to the cold, as the other 
animals are. 

§ 3. The CanoiJ or Difference. 

If an instance in which a phenomenon occurs^ and an instance 
in which it does not occur^ have every other circumstance in 
common save one^ that one {whether consequent or antecedent) 
occurring only in the former ; the circumstance in which aldhe 
the two instances differ is the effect^ or the caust^ or an indispen- 
sable condition of the phenomenon. ^ 

• This follows from Props. I. (a) and {b\ in chapter xv. § 7 . 
Let two instances, such as the Canon rei^uires, be represented 
thus : ^ 

ABC "b C 

\ . P ^ ^ 9 ^ 

*^en A is the cause, of /. For, in the first instance, A being 
intt:odliced (without further change), / ari>e§.(Prop. I. (a) ) ; 
an d i n the second instance, A having been removed (without 
other change), p disappears (Prop. I. {b) ), Smilarly we may 
proye^ by the same instances, that / is Jthe effect of 4* 

Which of two phenomena thus shown to be connected is 
cause, and which effect (if we have no prior knowledge of their 
nature, and Ire not experimenting, but relying on simple obser- 
vation) must be determined by observing the order in which 
they occur ; and the immediacy of their connection is also a 
matter for observation, aid;d by whatever instruments and 
methods of inspection and measurement may be available. 
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As to course 

teJtested.by gQllecting.ipQj:g iastance^ or making ^ore experi- 
2ieril3Lj but it has been mahilam^ single .experiment 
according to this method, si^tisfactorily perfcjmed# W. suf-. 
ficient to prove ^eausation, and therefore implies invanabi- 
litx.(since causation is uniform), though no other instances 
should ever be obtainable ; because a single perfect experi- 
ment establishes the unconditionality of the connection. Now, 
formally this is true; but in any actual investigation how 
shall we decide what is a satisfactory or perfect experiment ? 

Such an experiment requires that in the negative instance ^ 

B C shall be the least assemblage of conditions necessary 
to co-operate with A in producing / ; and, that it is so cannot 
be ascertained without either general prior knowledge of the 
nature of the case or special experiments for the purpose. So 
tUt invariability will not really be inferred frouf a single expe- 
fimep t ; besides that, every prudent inquirer repeats his experi- 
ments, if only to guard against his own liability to error. 

The supposed plur ality of causes^ does not affect the* 
method of Difference. In the above symbolic case, A is 
clearly one cause ^or condition) of /, whatever other causes 
may be possible ; wnere as In the former case of the 
|y{etbad of Agreement, it remained doubtful (admitting a 
plurality of causes) whether A, in spite of being always present 
/, ^s„evera^ cause or condition of it. 

Now this ®ietbod_of JDiffierm perhaps oftener than any 
other, though without our being distinctly aware of it, the basis 
<j|;^<2djaary judgments. That, the sun give§ light and heat, That 
food nourishes and fire burns, that a stone will break a window 
or kill a bird, that turning a tap hastens or checks the flow of 
wateiTor of gas, and thousands of other propositions are known 
KPUfikJbut. often emphatic appUeations^ of this 
method in cqnimon e;q?erience. 

V. It should be noticed that therf ata twd waya in which thii. 
appliation may be ip^e ; dthsrii(i),.by ftbsemtioUi, taking for 
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our two instance! disl^ct assemblages of conditions, differing 
only in one phenomenon together with its antecedent or con- 
sequent ; hy regarding as our two instances 

,the same |j^emblage of conditions, before and after the intro- 
duction of a certain agent. ^If, for example, there are two men 
of closely similar age, health, clothing and habits, one of whom 
stands fti the shade and feels cool, whilst the other stands in 
the sun and feels warm, this shows in the former way, by 
observation, that the sun gives heat ; but if, instead of this, 
the man who* stands ip the shade merely steps into the sun- 
shine and feels warm, the same proposition is proved in the 
latter way, by experiment. TJie experimental way is the better 
wh en ^as in this case, an immediate sequence can be obtaiped, 
because it gives a greater certainty of there being no difference 
between the two instai^jes except the intervention of the given ^ 
a gen t For, when there are two separate sets of conditions, it 
may be very dWficult to make sure that they are exactly similar 
except in one circumstance with its antecedent or consequent. 
On the other hand, the experimental igethod is unsatisfactorx 
if Home time must elapse between tbeintroduction of the agent 
wd the manifestation of its effects; fcf^Jh^n other changes 
may have occurred mea’swhile to which thqse effects are really 
^u^,^ If you throw a stone at a window and the window breaks 
(nothing else having happened apparently), it will be thought 
pretty clear that the missile was the immediate unconditional 
antecedent of the fracture: but if, feeling out of sorts, you 
take a drug and some time afterwards feel better, it is not 
clear on this ground alone that the drug was the cause of 
recovery, for other curative processes may have been active 
meanwhile — food, or sleep, or exercise. 

Any book on some branch of Physics or on Cbetnlstry will 
furnish scores of examples of the method of Difference* such 
as G 4 ileo*s experimeot 

weighing a vessel ^filled with ordinary air, and then filing jit 
with condensed airand weigjiing it again; when the increased 
weight can only be greater auantity q^ 

o " 
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tairied The melting-point pf solids is ijbteri/ined by heating 
them until they do melt (as silver at iooI#° C., gold at 1250^, 
platinum at 2000®) ; for the only difference between bodies at 
the time of melting and just before is the addition of so much 
heat. Similarly with the boiling-point of liquids. ' That the 
transmission of sound depends upon the continuity of an 
elastic ponderable medium, is proved by letting a clock strike 
in a vacuum (under a glass from which the air has been with- 
drawn by an air-pump), and standing upon a non-elastic 
pQdestal : when the clock may be seen to strik/e, but makes 
only such a faint sound as may be due to the imperfections of 
the vacuum and the pedes^tal. 

The experiments by which the chemical analysis or synthesis 
of various forma.of matter is demonstrated, %re simple or com- 
. pound applications of this method of Difference,, together with 
the quantitative mark of causation (that caus^^and effect are 
eq«a}) ; since the bodies resulting from an analysis are equal 
in weight to the body analysed, and the body resulting from a 
synthesis is equal in weight to the bodies synthesised. That 
an electric current resolves water into oxygen and JbydUQigtJn 
may be proved by inserting the poles of a galvanic battery in 
a vessel of water ; when this one change is followed by another, 
the rise of bubbles Irbm each pole and the very gradual decrease 
of the water. If the bubbles are caught in receivers placed 
over them, it can be shown that the joint weight of the two 
bodies of gas thus formed is equal to the weight of the water 
that has disappeared; and that the gases are respectively 
oxygen and hydrogen may then be shown by proving that they 
have the properties of those gases according to further experi- 
ments by the method of Difference ; as (e.g,) that one of them 
is oxygen, because it supports combustion, and combines in 
certain definite proportions with carbon, sulphur, 

In the more complex sciences the method of Diffarence is 
not so generally applicable, because of the greater difficulty of 
being sure that only one circumstance at k time has altered; 
still, it is frequently used. Thus, if by dividing a certain nerve 
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certain muscles are i^ralysed, it 4 s shown that normally that 
nerve controls those^ muscles. In his work on Earthworms^ 
Darwin argues that, though sensitive to mechanical tremors, 
.they are (or, at least, not sensitive to sonorous vibrations 
transmitted through the air), by the following experiment. He 
placed a pot containing a worm that had come to the surface, 
as usual at night, upon a table, whilst close by a piano was 
violently played ; but the worm took no notice of the noise. 
He then placed the pot upon the piano whilst it was being 
played, wheif the worng, feeling the vibrations, hastily slid baCk 
into its burrow. , 

When, instead of altering one circumstance in an instance 
(which we have done our best not otherwise to disturb) and 
then watching what? follows, we try to find two ready-made 
instances of a phenomenon, which only differ in one other j 
circumstance, it is, of course, still more difficult to be sure that 
there is really 6nly one other circumstance in which they diifbr. 
It may be worth while, however, to do our best to find such 
instances. Thus, that the temperature of ocean currents in- 
fluences the climate of the shores they wash, seems to be 
shown by the fact that the average temjferature of Newfound- 
land is lower than that of the Norwegian coast some 15^ 
farther north. Both regions have great continents at their back ; 
and as the mountains of Norway are higher and capped with 
perennial snow, we might expect a colder climate there : but 
the shore of Norway is visited by the Gulf Stream, whilst the 
shore of Newfoundland is traversed by a cold current from 
Greenland. Again, when in 1841 the railway from Rouen to 
Paris was being built, gangs of English and gangs of French 
workmen were employed upon it, and the English got through 
about one-third more work per man than the French. It was 
suspected that this difference was due to one other difference, 
namely, that the English fed better, preferring beef to thin 
soup. Now, logically, it might have been objected that the 
evidence was unsatisfactory,# seeing that the men differed in 
other things besides iliet — in * race ’ (say), which explains so 
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much and so easily. But the Frenchmetk having been induced 
to try the same diet as the English, wer#, in a few days, able 
to do as much work : so that the “ two instances ” were better 
than they looked. It often happens that evidejjg^, though, 
logically questionable, is good wft'en used by experts, whose 
familiarity with the subject makes it good. 


§ 4. The Canon of Concomitant Variations. 

* Whatever phmomenon varies in any mif.nner whiHever another 
phenomenon (consequent or ^antecedent) varies in some particular 
manner \no other change having onneurred^ is either a cause or 
effect of that phenomenon \or is connected with it through some 
fact of causation\ • 

V This is not an entirely fresh methQd, but tnay be regarded 
as a special case either of Agreement or of Difference, Jo proye 
thi' cause or effect, not of a.phenome/ion as S whole, but of 
s^me modification of it. There are certain forces,^ such as 
gravitation, cohesion, t«pat, friction, that can never be elimi- 
nated altos?thf;r, and therefore can only be studied in their 
degrees. To such phenomena the method of Difference can 
never be fully applifidi because there are no negative instances. 
But we may obtain negative instances of a given quantity of 
such a phenomenon (say, heat), and may apply the method of 
Difference to that quantity. Thus, if the heat of a body in- 
creases 10 degrees, from 60 to 70, the former temperature of 
60 was a negative instance in respect of those 10 degrees ; and 
if only one other circumstance (say, friction) has altered at the 
same time, that circumstance (if an antecedent) is the cause. 
Accordingly, if in the above Canon we insert, after ‘ particular 
manner “ [no other change having concurred,] it is a state- 
ment of the method of Difference as applicable to the in- 
crement of a phenomenon instead of to the phenomenon as a 
whole ; and we may then omit the last clause — “ [or is con- 
nected, etc.]f For these words aie inserted to provide for the 
case of co-effects of a common cause (auch as the flash and 
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report of a gun) ; but if no other thange (such as the discharge 
of a gun) has concu^ed with the variations of two phenomena, 
there cannot have been a common cause, and they are therefore 
• cause and effect. 

It, on the other hand, we omit the clause ** [no other change 
having^concurred,] ” the Canon is a statement of the method of 
Agreement as applicable to the increment of a phenomenon 
instead of to the phenomenon as a whole; and it is then 
subject to the imperfections of that method : that is to say, it 
leaves open* the possibilities, that an inquirer may overlook 
a plurality of causes; or may mistake a connection of two 
phenomena, which (like thet dash and report of a gun) are 
co-effects of a common cause, for a direct relation of cause and 
effect. • 

It may occur to the reader that we ought also to distinguislr 
Qualitative and Quantitative Variatipus as two orders of 
phenomena to which tjie present method is applicable, fiut, 
in fact. Qualitative Variations jnay be adeqiis^tply dogilt wititt-by 
the foregoing qaethods of Agreement, djouble AgreemenUOftd 
Difference; because a change of quality or property entirely 
gets rid of the former phase of that quality, or substitutes one 
for another; as when ihe ptarmigan changes from brown to 
white in winter, or as when a stag grows and sheds its antlers 
with the course of the seasons. The peculiar use of the method 
of Variations, however, is (as already observed) to formulate 
the conditions of proof in respect of those causes or effects 
which cannot be entirely got rid of, but can be obtained only 
in greater or less amount ; and such phenomena are, of course, 
quantitative. 

Even \^en there are. two .parallel series of phenpmena^ tbe 
one quanti^fitive and the other qualitative — like the rate of air 
vibration and the pitch of sound, or the rate of ether-vibration 
and the colour-series of the spectrum — the method of Variatipqs 
is not applicabl^e. .For(i) two such series cannot be said to 
vary together, since the qualitative variations are heterogeneous: 
5x2 : 576 is a definite ratio ; but the corresponding notes, C, D, 
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in the treble clef, present only a diffeVence. Hence (2) the 
correspondence of each note with eachf^ number is a distinct 
fact. Each octave even is a distinct fact ; there is a difference 
between C 64 and C 1 28 that could never have been anticipated 
without the appropriate experiencSe. There is, therefore, no 
such law of these parallel series as there is for temperature and 
change of volume (say) in mercury. Similar remarks apply to 
the physical and sensitive light-series. 

We may, then, illustrate the two cases of the method thus 
(putting a dash against any letter. A' or to signify an increase 
or decrease of the phenopaenon the letter stands for) : Agree- 
ment in Variations (other changes being admissible) — 

ABC A' D E A" F G 

p q r p* s t f u V 

Here the accompanying phenomena (B C q E s F Guv) 
change from time to time, and the one thing in which the 
inftances agree throughout is that any increase of A (A or A") is 
followed or accompanied by an increase of / {p* or /') : whence 
it is argued that A is tbs cause of/, according to Prop. III. (a) 
(ch. XV. § 7). Still, it is supposable that, in the second in- ’ 
stance, D or E may be the cause of the increment of / ; and 
that, in the third instance, F or G maybe its cause : though the 
probability of such vicarious causation decreases rapidly with 
the increase of instances in which A and / vary together. And, 
since an actual investigation of this type must rely on observa- 
tion, it is further possible that some undiscovered cause, X, is 
the real determinant of both A and / and of their concomitant 
variations. 

Professor Ferri, in his Criminal Sociology^ observes ; “ I have 
shown that in France there is a manifest correspondence of 
increase and decrease between the number of homicides, 
assaults and malicious wounding, and the more or less abundant 
vintage, especially in the years of extraordinary variations, 
whether of failure of the vintage (1853-5, ^^ 59 f ^^67, 1873, 
1878-80), attended by a remarkable diminution of crime 
({assaults and wounding), or of abundant vintages (1850, 1856-8, 
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1862-3, 1865, 1868, 1074-S), atteaded by an increase of crime” 
(p. 1 1 7, Eng. trans.jii And earlier he had remarked that such 
crimes also ** in their oscillations from month to month display 
a characteristic increase during the vintage periods, from June 
to December, notwithstandtng the constant diminution of other 
offences ” (p. 77). 

This is necessarily an appeal to the canon of Concomitant 
Variations, because France is never without her annual vintage, 
nor yet without her annual statistics of crime. We can only 
faintly imagme what yould happen if there were no vintage ! 
Still, it is an argument whose cogency is only that of Agree- 
ment, showing that very prol^ably the abuse of the vintage is a 
cause of crimes of violence, but leaving open the supposition, 
that some other •circumstance or circumstances, arising or 
varying from year to year, may determine the increase 0/ 
decrease of crime ; or that there is some unconsidered agent 
which affects both the vintage and crimes of violence. French 
sunshine, it might be urged, whilst it matures the generous 
grape, also excites a morbid ferm^tation in the human 
mind. 

Difference in Variations may be symbolically represented 
thus (no other change Ijaving concurred) : 

AB A^B A^^B 


B 

Here the accompanying phenomena are always the same — ; 


and the only point in which the successive instances differ is in 
the increments of A (A', A") followed by corresponding incre- 
ments of / (/, /') : hence the increment j?LA isi. the^cause^ 
thie increment oLp. 

For examples of the application of this method, the reader 
should refer to some work of exact science. He will find in 
Deschanefs Natural Philosophy^ c. 32, an account q[ some 
experiments by yhich the connection between Heat and 
Mechanical Work has beet> established. It is there shown that 
whenever work is^performed by the agency of beat ” [as m 



ai6 LOGIC :VDEDUCTIVE AND INI|JUCTIVE 

driving an engine], “ an antount of hesK: disappears equivalent 
to the work performed ; and whenever mel:hanical work is spent 
in generating heat ” [as in rubbing two sticks together], “ the 
heat generated is equivalent to the work thus spent.”* And an. 
experiment of Joule's is described, 'which consisted in fixing a 
rod with paddles in a vessel of water, and making it reVolve 
and agitate the water by means of a string wound rolind the 
rod, passed over a pulley and attached to a weight that was 
allowed to fall. The descent of the weight was measured by a 
gi^duated rule, and the rise of the water^s temperature by a 
thermometer. “ It was found that the heat communicated to 
the water by the agitation amounted to one pound-degree 
Fahrenheit for every 772 foot-pounds of work” expended by 
the falling weight. As no other material change seems to take 
^place during such an experiment, it shows that the progressive 
expenditure of mechanical energy is the cause of the progressive 
hearting of the water. • 

The, Thermometer itself illustrates* this method* It has 
been found that the application of heat to mercury expands it 
according to a law ; and hence the volume of the mercury, 
measured by a graduated index, is used to indicate the tempera- 
ture of the air, water, animal body, in which the thermo- 
meter is immersed, or with which it is brought in contact. In 
such cases, if no other change has taken place, the heat of the 
air, water, or body is the cause of the rise of the mercury in 
its tube. If some other substance (say spirit) be substituted 
for mercury in constructing a thermometer, it serves the same 
purpose, provided the index be graduated according to the 
law of the expansion of that substance by heat, as experi- 
mentally determined. 

It may be added that instances of phenomena that do not 
vary together indicate the exclusion of a suppose\i cause (by 
Prop. III. (r)). The stature of the human race has been 
supposed to depend on temperature; but there is no corre- 
spondence. The “ not varying together,” liowever, must not 
be confused with “varying inversely,” jyhich when regular 
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indicates a true concomitance. Indeed it is often a matter of 
convenience whetherlwe regard concomitant phenomena as 
varying directly or inversely. It is usual to say — ‘ the greater 
the friction the less the speed ’ ; but it is really more intelligible 
to say — ‘the greater the fnction the more rapidly molar is 
converted into molecular motion.* 

The^ feraphic_Met^^ is an interesting way of exhihitingj 
Concomitant Variatigjgs to the eye, and ii.extensively used in 
ghxsjcal and statistical inquiries. Along a horizontal line (the : 
abscissa) is measured pne of the conditions (or agents) with ' 
which the inquiry is concerned, called the Variable ; and along 
perpendiculars (ordinates) is ineasured some phenomenon to be 
compared with it, called the Variant. 

Thus, the expansion of a liquid by heat may be represented 
measuring degrees of temperature along the horizontal, and / 


Fig. 9. 



Degree* qfTempei'ature, 


t^ expan 5 iQU.,Qf a column of the liquid in units of length along 
the per pendicular. 

In the next diagram, reduced from one given by Mr. C. H, 
Denyer in an article on the price of tea {Economic Journal^ 
No. 9), the condition measured horizontally is Time ; and, 
vertically, three variants are measured simultaneously, so that 
their relations to one another from time to time may be seen 
at a glance. 

From this it is evident that, as the Duty on Tea fallg, the 
Price of Tea falls, whilst the Consumption of Tea rises ; and, 
in spite of some irregularity \)f correspondence in the courses 
of the three phenom6na, their general causal connection can 



Fig. io. ^ 

fiagram showing (i) the average Price of Tea (in bond), but with duty added per lh> i 

V (*) tho rate of Duty ; (3) the consumption per head, from 1809 to 1889. 
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One horizontal space s 5 years. One vertical space s= 6 pence, or 6 ounces. 
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hardly be mistaken, however, rtie causal connection may 
also be inferred by gelieral reasoning ; the statistical Induction 
can be confirmed by a Deduction ; thus illustrating the com- 
•bined method of proof to be discussed in the next chapter. 
Without such confirmation* the proof by Concomitant Varia- 
tions would not be complete ; because, from the complexity 
of the circumstances, social statistics can only yield evidence 
according to the method of Agreement in Variations. For, 
besides the agents that are measured, there may always be 
some other important influence at work. During the last fifty 
years, for example, crime has decreased whilst education has 
increased : true ; but at the s|.me time wages have risen and 
many other things have happened. 

It will be noticed that in the diagram the three lines, 
especially those of Price and Consumption (which may be con- 
sidered natural resultants, in contrast with the arbitrary fixa- 
tion of a Tax), 'Ho not depart widely from regular curves; amd 
accordingly, assuming tlie causes at work to vary continuously 
during the intervals between points measurement, curves 
may be substituted. In fact, a curve often represents the 
course of a phenomenon more truthfull}^ than can be done by 
a line that zigzags along« the exact measurements ; because it 
is less influenced by temporary and extraordinary causes that 
may obscure the operation of those that are being investigated. 
On the other hand, the abrupt deviations of a punctilious 
zigzag may have their own logical value, as will appear in the 
next section. 

Xfee. Method o( Gra^Jations .or Serial Arrangement, much 
used in Biology and Sociology, is^ased upon the prindpl^ of 
(>ncomitapt.yjiagt^ 

Finish in the manufacture of spear-heads depends (material 
being given) upon the workman's having (a) a definite idea of 
the thing to be made, and (^) mechanical craftsmanslyp. As 
different workmen have these prerequisites in different agrees 
their work will approach or ^top short of perfection, much as 
if the bM workman should abandon his tasks at various stages 
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of incompleteness. Now at successive stages of culture the 
average workman will produce spear-hcads corresponding in 
finish to the imperfect products of apprentices and inferior 
journeymen (in all degrees) of the best age. Hence, arranging 
flint spear-heads in a series from the best types downwards, we 
have a rough index of the progress of culture ; and we are . 
also able to infer with confidence that many crude specimens 
are really hand-made which, but for the continuity of the series, 
we might have regarded as pieces of flint accidentally chipped 
and worn. To confirm such inferences by laying ancient 
spear-heads side by side with the work of existing savages is 
the Comparative Method. 

Similarly to show the possibility that some extraordinary 
organic phenomena, such as the eyes in the Peacock's tail, 
have been produced by a natural process (say, Sexual 
Selection), similar phenomena in various grades of develop- 
ment may be pointed out, such as the decoratibn of the wings 
of Argus Pheasants, and ocelli in other genera of Phasianida. 
The argument is that the gradual and cumulative operation 
of similar conditions produces increasing manifestations of 
similar effects. The Peacock's ocelli must have passed 
through all stages of development; but the earlier stages 
are, of course, lost and irrecoverable. (Darwin : Descent of 
Man^ c. 14.) 

XP-iw^range phenomena^in graduated series (if possible) iqi 
order to study them., is, perhaps, the^BiQSt .dfifiuite maxim iuf 
the Art pf Discoyerx (Bain : Induction^ c. 6, and App. II.)^ 
If their causes are unknown itis JjkeJx^to suggest hypotheses : 
and if the causg&..are partly k nown, variation m the. character 
of the series ^ likely ,<to suggest a^xorresppnding yariatioiLPi 
the conditions ; as in investigating the development of the 
forelimbs of vertebrates or the natural history of clothes* 
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§ 5 - 


t1 


E Canon of Residues. 


Subduct *from any phenomenon such part as pretnous induc- 
tions have shown to be the effect of certain antecedents^ and the 
.residue of the phenomenon is the effect of the remaining ante^- 
cedents. 

Thej ^henomenon is here assuiped io bejox effea : a similar 

Canon majf be framed for residuj^y causq^. 

This also is' not a freeh iiietbod, but a special case of the 
method of Difference. For if we suji^ose the phenomenon to 
be / ^ r, and the antecedent to be A B C, and that we already 
know B and C to have (either severally or together) the con- 
sequents q Ty in whmh their efficacy is exhausted ; we may 


B C 

regard - — as an instance of the absence of p obtained deduc- 

^ ABC * 

lively from the whole phenomenon — by our knowledge of 

the laws of B and C ; so that is an instance of the 

B^C 

presence of /, differing otherwise from — ~ in nothing except 
• q r 

that A is also present. By the Canon of Difference, there- 
fore A is the cause of p. Or, again, when phenomena thus 
treated are strictly quantitative, the method may be based on 
Prop. III. ch. XV. § 7. 

Of course, if A can be obtained apart from B C and directly 
experimented with so as to produce /, so much the better ; and 
this may often be done ; but the special value of the method 
of Residues appears, when some complex phenomenon has been 
for the most part accounted for by known causes, whilst there 
remains some excess, or shortcoming, or deviation from the 
result which those causes alone would lead us to expe«i^nd 
this residuary fact hjs to be explained in relation to the whole. 

instaoc§.isj8pn§ti(;ttted bjtiieductiQii, showing 
wfaat would happen but for the interference of some unknpwn 
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cause which is to be investigated ; this prominence of the 
deductive process has led some writers tff class .the metbodLas 
deductive* But we have seen that all the Canons involve 
deduction ; and, considering how much in every experiment is 
assumed as already known (what (hrcumstances are * material,’ 
and when conditions may be called ‘ the same ’), the wonder 
is that no one has insisted upon regarding every mbthod as 
concerned with residues. Ij^ fact, as scientific explanation 
progresses, th^phenomena. that may be conaidered a& lesiduaiy 
become more numerous and the importance of*> this methpd 
increases. 

♦ I 

Examples : The recorded dates of ancient eclipses having 
been found to differ from those assigned by calculation, it has 
been surmised that the average length of a day may in the 
^ meanwhile have increased. If so, this is a residuary pheno- 
menon not accounted for by the causes formerly recognised as 
determining the rotation of the earth on its s(!xis ; and it may 
be explained by the doctrine that the tides, by their friction, 
are reducing the rate^ of the earth’s rotation, and thereby 
lengthening the day. 

Capillarity seems t6 be a striking exception to the principle 
that water (or any liquid) ‘ finds its Jevel,’ that being the con- 
dition of equilibrium; yet capillarity proves to be only a 
refined case of equilibrium when account is taken of the forces 
of adhesion by different kinds of bodies in contact. 

“ Many of the new elements of Chemistry,” says Herschel, 
“have been detected in the investigation of residual phe- 
nomena.” Thus, Lord Rayleigh found that nitrogen from the 
atmosphere was slightly heavier than nitrogen got from chemical 
sources. The search for the cause of this difference led to the 
discovery of argon. 

The Economist shows that when a country imports goods 
the .chief means of paying for them is to export other goods. 
If this were all, imports and exports would be of equal value : 
yet the United Kingdom imports %bout ;^4oo, 000,000 annually, 
and exports about ^^300, 000,000. Hqre, then, is a residuary 
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phenomenon of £ 100,000,000 to bwccounted for. But foreign 
countries owe us aboi^t ;^5o,ooo,ooo for the use of shipping, 
and 7 0,000, 000 as interest on the capital we have lent them, 
^nd 5,0.00,000 in commissions upon business transacted for 
them. These sums added together amount to ;^i3S,ooo,ooo ; 
and that is ;i6*3S,ooo,ooo too much. Thus another residuary 
phenomenon emerges ; for whilst foreigners seem to owe us 
;^435»ooo,ooo they only send us ^<^400,000,000 of imports. 
To account for these ;^3S,ooo,ooo we may suppose that they 
represent the annual investment of our capital abroad, in return 
for which no immediate payment is due; and, these being 
omitted, exports and imports balance.* 

When, in pursuing the method of Variations, the phenomena 
compared do not alv^ays correspond in their fluctuations, the 
irregular movements of that phenomenon which we regard as 
the effect may often be explained by (ideating them as residuary 
phenomena, andj then seeking for exceptional causes, whoje 
temporary interference has obscured the influence of the 
general cause. Thus, returning to the diagram of the Price 
qf Tea in § 4, it is clear that generally *he Price falls as the 
Duty falls; but in Mr. Denyer’s mor^ minutely wrought 
diagram, from which this is reduced, it may be seen that 
in 1840 the Price of Tea Tose from 31*. 9^. to 41. 9^/. without 
any increase of Duty. This, however, is readily explained 
by the Chinese War of that year, which, of course, checked 
the trade. Again, from 1869 to 1889 the Duty was con- 
stant, whilst the Price of Tea fell as much as M, per lb. ; but 
this residuary phenomenon is explained by the prodigiously 
increased production of Tea during that period in India and 
Ceylon. 

The above examples of the method of Residues are all 
quantitative ; but the method is often employed where exact 
estimates are unobtainable. 

Darwin, having found certain modifications of animSMn 
form, colouration and habits, that were not clearly derivable 
from their struggle for existence in relation to other species or 
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to external conditions, sug^sted that they were due to Sexual 
Selection. ( 

The ^ vestiges • and ‘ survivals ' so common in Biology and 
Sociology are residuary phenomena. It is a general inference 
from the doctrine of Natural Selection that every organ and 
function of a plant, animal, or society is in some way useful to 
it. There occur, however, organs and functions that^ have at 
present no assignable utility, are at least wasteful, and some* 
times even injurious. And the explanation is that formerly 
they were useful ; but that, their uses having lapsed, they are 
now retained by the force of heredity or tradition. 



CHAPTER XVII 


COMBXNA'riON OE INDUCTION WITH DEDUCTION ’ 

§ I. We have now reviewer1,MiirA.fiyfiLCacions of Inductive 
Proo f. At bottom, as he observes, there are only two, namely* 
Agreement and Dif^rence : sjnce the Double Method, Varia- 
tjons and Residues are (as we have seen) only special forms pf 
the other two. And indeed it may almost be said that in final 
analysis they arfe all reducible to onCi. namely, Difference ; -Jpi 
the cogency of the method of Agreement (as distinguished from 
a simple enumeration of instances agreeing in the coincidence 
of a supposed cause and its effect), depends upon the omission, 
in one instance after another, of all other ^circumstances i which 
omission is a ppinj of diflference* 

Now, the Canons are. aa analysis of the conditions of 
proving directly, by means of observation. , or experiment, any 
proposition that predicates causation. But if we say ‘ by means 
of observation or experiment,* it is not to be understood that 
these are the only means and that nothing else is involved ; for 
it has been shown that the Law of Causation is itself an indis- . 
pensable foundation of the evidence. In fact Inductive hogjSi 
may^ be considered as having a purely formal, character, f It 
consists, first^ in a statement of the Law of Cause and Effect ; 
secondly, in certain immediate inferences from this Law, 
expanded into the Canons ; thirdly^ in the syllogistic < aa^nUc a- 
lion of the Canpns^ to special propositions of causation by 
meansTof minor prembes, showing that certain instances^aatilfy 
Catfpn%) 
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At the risk of some pedaiftry, we may exhibit the process as 
follows {c/. Prof. Ray’s Zt?gic : Appendix p ) : 

Whatever relation of events has certain marks is a case of 
Causation ; * . - 

The relation A : p has some or ill of these marks (as shown 
by observation and by the conformity of instance to 
such or such a Canon) : * 

Therefore, the relation A: / is a case of Causation. 

Now, the parenthesis, “ as shown by the conformity, efc.,* is an 
adscititious member of an Epicheirema, which may be stated, 
as a Prosyllogism, thus : , . 

If an instance, etc. (Canon of^ Difference); 

ABC B C 

The instances — t * are of the kind required : 

P Q T q r • ^ 

Therefore, A, present where p occurs and absent where it 
does not occur, is an indispensable antecedent of /. 

Cuch is the bare Logic of Induction : '^o that, strictly 
sjeak ing, observation or experiment is no part .of the logic, 
^t a means, of applyii?g«thfi logic to actual, that is,,oqt.,infirely 
. symbolical, propositions. The Formal Logic of Induction i^ 
essentially deductivef; and it has been much questioned 
whether any transition from the ^ formal to the material 
conditions of proof is possible. As long as we are content to 
illustrate the Canons with symbols, such as A and all goes 
well; but qgn we in any actual mvestigation ahQW..thgt 
relevant facts or ‘ instances ' correspond with lhQSfi.jqanh30^ ? 

In the first place, as Dr. Venn shows, qaturaLpheriomena. 
want the distinctness and capability of isolation. tbathelong to 
symbols. Secondly, the observing whether instances conform 
to a Canon, must always be subject at last to the limits of our 
‘faculties. How can we ascertain exact equality, immediate 
sequence? The Canon of Difference, in its experimental 
apj glkr ^ion. is usually considered the most cogent sort of 
proof; yet when can the two sequent instances, before and 
after the introduction of a certain agent, be said to differ in 
nothing else? Are not earth and stars always changing posi- 
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tion ; is not every molecule in thfe room and apparatus always 
oscillating? It is t|ue that our senses are now aided by 
elaborate instruments ; but the construction of these depends 
on scientific theories, Ivhich again depend on experiments. 

It is right to touch upoli this well-known sceptical topic ; 
but to insist much upon it is not a sign of good sense. The 
works df Heischel, Whewell, and Jevons should be consulted 
for the various, .methods of correcting observations#, by repeating . 
UiePV-aYeragmi;.JJiem#.ji^.erifyiug one experimental process by 
another*! always r^eOning the methods of exact measuremegt, 
multiplying the opportunities of error (that if any exist it may 
at last show itself), and by other devices of what may be called 
^tj^rial Logic or Methodology. But, probably, only many 
years spent in the sAudy and personal manipulation of scientific 
processes, can give a just sense of their effectiveness ; and to 
stand by, suggesting academic doubts, is easier and more 
amusing. • • 

§ 2. Still, ijis^not so much in laws based ^upon direct obser- 
vation ot that the material validity of scientific ' 

•reasoning appears, as in the cumulative evidence that arises 
from the co-ordination of laws within each science,, and the 
growing harmony and coherence of all sciences^ . This requires 
a more elaborate combination of deduction with observation 
and experiment. During the last three hundred years many 
departments of science have been reduced under principles of 
the greatest generality, such as the Law of Gravitation, the 
Undulatory theory of Light, the Conservation of Energy, and 
the Theory of Natural Selection; connecting and explaining 
the less general laws, which, again, are said to connect and 
explain the facts. Meanwhile, those sciences that were the 
first to make progress have been useful in developing others 
which, like feiology and Sociology, present greater difficulties. 
In fact it is more and more apparent that di^^ctions 
drawn ainong_ScijSPC£S.^m^ entirely for Jhe coovcoieoiSj..i3C 
study, and that all^Science^ tend to merge in one univ^i^al 
Sdence of Nature. JTow, ^is process of the * unificatm.X)f 
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knowledge ’ is almost anothet name for deduction ; but at the 
same time it depends for its reality fnd solidity upon a 
constant reference to observation and experiraept. Of the 
logical character of this process only a i^ery inadequate notion 
can be given in the ensuing chapters. 

Let us begin by returning to some earlier considerations. 
We have seen in chap. xiv. § 6, that whea two or morrf ageats 
or forces combine to produce a phenomenon, their effects are 
intermixed in it, and this in one of two ways according to their 
nafture. In chemical action and in vegetable and animal life, 
the causal agents concerjjed are blended in their results.„in,. 
such a way that most of the qualities which they j^xhibitfid 
severally are lost, jwhilst new qualities „ appear instead. Thus 
chlorine (a gas) and sodium (a metal), in a certain combina- 
tion, form common salt ; which is quite unlike either of them : 
a man eats bread, and it becomes muscle, nerve and bone. In 
suoJi cases we cannot trace the qualities of the tausal agents in 
the qualities of the effects ; given such causes^ ^e qan prove by, 
experimental analysis apd synthesis, accor^Jing to the canons 
of induction, that they have such effects^; but we may not be 
able in any new case tb calculate what the effects will be. 

On the other hand, in Astronomy ^and Physics, the causes 
treated of are mechanical ; at least, it is the aim of Physics to 
attain to a mechanical conception of phenomena ; so that, in 
every new combination, qf forces, the intermixed effect, or re- 
sultant, may be calculated beforehand ; provided that the forces 
concerned admit of being quantitatively estimated, and that 
the conditions of their combination are not so complex as to 
baffle the powers of mathematicians. In such cases, therefore, 
^hen direct observation or experiment is insufficient io resolve 
effectinto the laws of its conditions, the general method is 
to calculate wJhat may be expected from a combination 
con^ijjipns, either as known pr^hypothetically agsume^, and to 
compare this anticipation with the actual phenomenon. 

§ 3 . Xbis is what Mill calls the^ Direct^ Deductive Method; 
the Physical Methp4> because itj*. ao much relied on in 
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treating of Light, Heat, Souud# etc . ; though it is also the 
usual ipethod of Astronomy and Economics : Deduction 
; leads the way, and its results ar^. tested hy inductive experi- 
ments 6r observations. ^ Given any complex . mechanicaj 
ghenomenon, the inquirer considers — (i) what laws already 
ascertained by induction seem likely to apply to it (in default 
of known laws, hypotheses are substituted : cf, chap, xviii.) ; he 
then — (a) computes the effect that will follow from these laws 
in circumstances similar to the case before him ; and (3) he 
verifies his cbnclusior^ by comparing it with the actual pheilo- 
menon. • 

A well-tried and staunch •example of this method is the 
explanation of the rise of water in the ‘ common punqip.* We 
know three laws apfSlicable to this case: (a) that the atmosphere 
weighs upon the water outside the pump with a pressure of 
IS lb. to the sejpare inch; (b) that a liquid (and therefore the 
water) transmits pressure equally in all directions (upwarefe as 
well as downwards and sideways) ; and (^) that pressure upon 
a body in any direction, if not countSracted by an opposite 
pressure, produces motion. Hence, when the rise of the 
piston of the pump removes the pressure upon the water within 
the cylinder, tending to iproduce a vacuum there, this water is 
pushed up by the pressure of the air upon the water outside 
the cylinder, and follows the rising piston, until the column of 
water inside the cylinder exerts a pressure equal to that of the 
atmosphere upon a given area. So much for the computation; 
does it correspond with the fact ? It is found that at the sea- 
level water can be pumped to the height of 33 feet ; and that 
such a column of water has a pressure of 15 lb. to the square 
inch. may show further that, at the sea level, spirits of 
wine may be pumped higher, according to its less specific 
gravity ; and that if we attempt to pump water at successive 
altitudes above the sea level, we can only raise it toi^^Tjand 
less heights, corres^nding with the lessened atmospheric pres- 
sure at those altitudes, wherb the column of air producing the 
pressure is shorter. Finally, if we try to work a nump, hiving 
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first produced a vacuum over the water outside the cylinder, we 
shall find that the water inside will not if^e at all ; the piston 
can be raised, but the water does not follow it verifica- 
tjon thus shows that the compiited^ effect correspoiidS with, the 
phenomenon to be expMAfid ; jyhat the result does not deppud 
upon the nature of water only, but is true, (allowing for differ- 
ences of specific gravity) q{ Qtb.ej Uouife ; tliat if the pressure 
of the outside air is diminished, the height of pumping 

(canon of Variations) ; and that if that pressure is entirely 
removed, pumping becomes impossible (canon of Difference). 

Any text-book of Astronomy or Physics furnishes numerous 
illustrations of this method. Ta?ce, for example, the first chap- 
ter of Deschanel’s Optics^ where are given three methods of 
determining the velocity of Light. This wjft first deduced from 
observation of Jupiter's satellites. The one nearest the planet 
passes behind it, or into its shadow, and is eclipsed at intervals 
of about 42 J hours. But it can be shown that, when Jupiter 
and the Earth are nearest together on the same side of the Sun, 
an eclipse of this satellfte is visible from the earth 16 min. 26*6 
sec. earlier than when Jupiter and the Earth are furthest apart 
on opposite sides of the Sun: 16 min. 26*6 sec., then, is the 
time in which light traverses the diam?eter^of the Earth's orbit. 
Therefore, supposing the Earth’s distance from the Sun to be 
91^ millions of miles, light travels about 185.500 miles a second. 
Another deduction, agreeing with this, starts from the fact of 
aberration, or the displacement of the apparent from the actual 
position of the stars in the direction of the earth’s motion. 
Aberration depends partly on the velocity of light, partly on 
the velocity of the Earth ; and the latter being known, the 
former can be computed. Now, these two deductive arguments, 
verifying each other, have also been verified experimentally. 
Foucault’s experiment to measure the velocity of light is too 
elaJ^wStl? to be described here : a full account of it will be 
found in the treatise above cited, § 687. ^ 

When the phenomena to h€ explained are of such a 
cliaracter, so vast in extent, power of duration, that it is 
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impossible, in the actual circumAances of the case, to frame 
experiments in ordej^to verify a deductive explanation, it may 
still be possible to reproduce a similar phenomenon upon a 
smaller scale. Thus) Mongers explanation of mirage by the 
great heat of the desert sahd, which makes the lowest stratum 
of air less dense than those above it, so that rays of light 
from distant objects are refracted in descending, until they 
are actually turned upwards again to the eye of the beholder, 
giving him inverted images of the objects as if they were 
reflected in water, is manifestly incapable of being verified^by 
experiment in the natural conditions of the phenomenon. But 
by heating the bottom of ‘‘ a sheet-iron box, with its ends cut 
away,” the rarefied air at the bottom of the box may sometimes 
be made to yield ]»eflections ; and this shows at least that the 
supposed cause is a possible one (Deschanel, Optics^ § 726). 
Similarly as to the vastest of all phenomena* the evolution of 
the stellar system, and of the solar system as part of it, frqin an 
immense cloudlike volume of matter: Mr. Spencer, in his 
Essay on 7 'he Nebular Hypothesis (E^ays^ I. vi.), says, amidst 
a great array of deductive arguments from mechanical principles, 
that this i priori reasoning harmonises with the results of 
experiment. Dr. Platejiu has shown that when a mass of fluid 
is, as far as may be,*protected from the action of external[forces, 
it will, if made to rotate with adequate velocity, form detached 
rings ; and that these rings will break up into spheroids, which 
turn on their axes in the same direction with the central mass.” 
The theory of the evolution of species of plants and animals by 
Natural Selection, again, though, of course, it cannot be verified 
by direct experiment (since experiment implies artificial arrange- 
ment), and the process is too slow for observation, is, never- 
theless, to gome extent confirmed by the practice of gardeners 
and breeders of animals: since, by taking advantage o 
accidental variations of form and colour in th^plants or 
animals under their care, and relying on the heritabilTty of 
these variations, IKey ob^in extensive modifications of the 
original stocks, and adapt them to the various purposes for 
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which flowers and cereals, poultry, dogs and cattle are domes- 
ticated. This shows, at least, that living forms are plastic and 
extensively modifiable in a comparatively^hort time. 

§ 4 - Suppose, however, that, in yerifyi(ig a deductive arg^u- 
ment, the effect as computed .ftcfm the laws of the causes 
assigned#, does not correspond with the facts observed : there 
must then be an error somewhere. If.Jhe_ fact„haa_.hfifin 
accurately observed^ the error inust lie either in the pjocess^pf 
deduction and computation, or else in the premises. 
thp process of deduction, it may be very simple and easily 
revised, as in the above explanation of tfie common pump ; or 
it may be very involved and comprise long trains of mathe- 
matical calculation. If, however,^ on re-examining thexcimpu- 
tations, we find them correct, it remains, to lopjc fQr_some 
mistake in the premises. 

(1) We may not have accurately ascertained the laws, or the 
modps of operation, of the forces present Thhs, the rate at 
which bodies fall was formerly believed to vary in proportion 
to their relative weight;^ ; and any estimate based upon this 
belief is not likely to have agreed with the facts. Again, the 
corpuscular theory of light, namely, that the physical cause of 
light is a stream of fine particles projected in straight lines 
from the luminous object, though it seenled adequate to the 
explanation of many optical phenomena, could not be made to 
agree with the facts of interference and double refraction. 

(2) The circumstances in which the agents are cqmbingdL 
may not have been correctly conceived When Newton began 
to inquire whether the attraction of the earth determined the 
orbit of the moon, he was at first disappointed. “ According 
to Newton’s calculations, made at this time,” says Whewell, 
“ the moon, by her motion in her orbit, was deflected from the 
tangent every minute through a space of thirteen^ feet. But 
by i^oticiag the space which bodies would fall in one minute 
at tll? earth’s surface, and supposing this to be diminished in 
the ratio of the inverse square, it appeared^hat gravity would, 
at the moon’s orbit, draw a body through more than fifteen 
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feet.” In view of this discrepanc]^ he gave up the inquiry for 
sixteen years, until iq^ 1682, having obtained better data, he 
successfully renewed *it. “He had been mistaken in the 
magnitude of the ear|h, and consequently in the distance of 
the moon, which is determined by measurements of which the 
earth's radius is the base.” It was not, therefore a mistake as 
to the law or nature of the forces concerned (namely, the law 
of the inverse square and the identity of celestial with terrestrial 
gravity), but as to the circumstances in which the agents (earth 
and moon) were combined, that prevented his calculations 
being verified. {Hist^lnd, Sc , : VIL ii. 3.) 

(3) One or more of th^ agents affecting the reauU. majL-hajee 
been overlooked .and omittei from the estimate. Thus, an 
attempt to explain the tides by taking account only of the 
earth and the moon, will not entirely agree with the facts, since 
the sun also influences the tides. This illustration, however, 
shows that when the conclusion of a deductive explanation dnes 
not entirely agree with the facts, it is not always to be inferred 
that the reasoning is, properly speakiiig, wrong ; it may be 
Tight as far as it goes, and merely inadequate. Hence (a) it is 
often in just such cases that an opportuntty occurs of applying 
the Method of Residues^ by discovering the agent that must 
be allowed for in older to complete the explanation. And 
(h) the investigation of a phenomenon is often designedly begun 
upon an imperfect basis for the sake of simplicity ; the result 
being regarded as a first approximation, to be afterwards 
corrected by including one by one the remaining agents or 
circumstances affecting the phenomenon, until the theory is 
complete ; that is, until its agreement with the facts is satis- 
factory. 

(4) Wt mg,y have included among the data ot.our reason- 
in gs age nts or circumstances^that dp not exist or dp not affect 
the pheno menon in quj^llpn. In the early days ofeciei^ce 
purely fanciful powers were much relied upon : such as the 
solid spheres that carried the«planets and stars ; the influence 
vf the planets upon human destiny ; the tenden<;y of every- 
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thing to seek “ its own place,” so that fire rises to heaven, and 
solids fall to the earth ; the “ plastic virjtue ” of the soil, which 
was once thought to have produced fossils. It may be said, 
however, that when such conceptions Hindered the progress of 
explanation, it was not so muct by vitiating the deductive 
method as by putting men off from exact inquiries. More to . 
our present purpose were the supposed cataclysms, %y extra- 
ordinary convulsions of the earth, a belief in which long 
hindered the progress of Geology. Again, in Biology, Psycho- 
logy, and Sociology many explanations have depended upon 
the doctrine that any improvement of structure or faculty 
acquired by an individual may Ije inherited by his descendants : 
as that, if an animal learns to climb trees, his offspring have a 
greater aptitude for that mode of life ; tiiat if a man tries to 
be good, his children find it easier to be virtuous ; that if the 
inhabitants of a district carry on cloth-work, it becomes easier 
fof each successive generation to acquire dexterity in that art. 
But now the heritability of powers acquired by the individual 
through his own effcprts, is disputed; and, if the denial be 
made good, all such explanations as the above must be 
revised. 

Clearly, then, if the premises of«a deductive argument -be 
vjtiated, in. any qI these, four ways»,its..LQndu5iQn.wiU,M-..t^ 
agree with the results of observation and experimenti unless, 
of course, one kind of error happen to be cancelled by anipthgt 
that is ‘ equal and opposite.* We now come to a variation of 
the method of combining Induction with Deduction, so im- 
portant as to require separate treatment. 

§ 5- TbiLlo¥felse.QrJHMsiual-M^ has of late years 
become remarkably fruitfut. Wheo the forces detenaiaiog..a 
phenom enon .are „too.numerouai.ca:..tQQ indefinjJ&Joite-fom- 
Ibined in a direct dedpiSifliOK we. jgpaybepn..bj,.CoUe.cUag,,An 
eqm>irMCl law of the pbrnmuspop (as that ‘ the democracies of 
City-states are arbitrary and fickle’), |nd tbert epd^avour tp 
show^by deductions from “ the 'nature of the .casft” that is, 
from a consideration of the circumstances and forces known 
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to be operative (of which, in the* above instance, the most 
important is sympathetic contagion), t hat s uch a law was to 
be j^xpeqted. Dj5d,ucti3n is thusL called in to verify a previous 
Indugtiprf ; whereas ill the * Physical Method ' a Deduction 
was verified by comparing it with an Induction or an experi- 
• nient ; hqit co tbf Method now to be discussed hs&Jbem-Xjamed 
the Inverse Deductive Method. 

Sot although it is true that, in^such inquiries as we are now 
dealing with, Induction generally takes the lead ; yet I..cannot 
think that, the mere oi;der in which the two. logical 
occur is the essential distinction Ivetween the two ways of 
combining them. For, in the, first place, in investigations of 
any complexity both Induction and Deduction recur again 
and again in whate\^r order may be most convenient; and, in 
the second place, the so-called * inverse order ' is sometimes 
resorted to in Astronomy and Physics. For example, Kepler's 
Laws were first collected empirically from observations of^he 
planetary motions, and afterwards deduced by Newton from 
the Law of Gravitation ; this, then, was* ihe Inverse Method ; 
but the result is something very different from any that can be 
obtained by the Historical Method. Tfte essential difference 
between the Physical and Historical Methpds is that^ in the 
forme r, whether Direct or Inverse, Ijxe deductive, process, 
wJisiLCpmpIe^te, amounte demonstratwi ; whereas, Jn 

the latter, the deductions consist of qualitative reasonings, and 
the results are indefin 4 p- They establish— (i) d priori a 
merely probable connection between the phenomena according 
to the empirical law (say, between City-democracy and fickle 
politics); (2) connect this with other historical or social 
generalisations, by showing that they all alike flow from the 
same causes, t namely, from the nature of races of men under 
certain social and geographical conditions; and (3) explain 
why such empirical laws may fail, according to the <iifferery:es 
that prevail among^^^ces of men and among the conditions 
under which they live. Thift, seeing bow rapidly excitement 
is propagated by the *chatter, grimacing, and gesticulation of 
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townsmen, it is probable enough that the democracy of a City- 
state should be fickle (and arbitrary, ^cause irresponsible). 
A similar phenomenon of panic, sympathetic hope and despair, 
is exhibited by every stock-exchange, und is not peculiar to 
political life. And when political' opinion is not manufactured 
solely in the reverberating furnace of a city, fickleness ceases 
to characterise Democracy; and, in fact, is not found in 
Switzerland or the United States, nor even in France so fat as 
politics depend upon the peasantry. 

< This is called the Historical Method, then, • because it is^ 
more useful thaji any o^fier in explaining the mQycaifiata.ilf 
history, and in verifying the generalisations of pohJtical and 
social science. We niust not, however, suppose that its is 
confined to such studies. Only a ridiculous pedantry would 
allot to each subject its own method and forbid the use of any 
other ; j^.^if it were not our capitaijoJbj.ect'^tp establish truth bj 
4n>: means. Wherever the (prces dcterrriining a phenomeijon 
are too numerous or too indefinite to be combined in. a 
deductive demonstrat^il, there the Historical Method.«4s 
likely to be usefql ; and this seems often to be the case in 
Geology and Biology/ as well as in the Science of Histp^y, or 
Sociology, and its various subsidiary gtudies. 

Consider upon what causes historicar events depend : the 
customs, character,., and opinions of all the people concerned > 
the organisation of their government, and the character of 
their religions institutions ; the development of industry among 
them, of the military art, of fine .art, literature and scieuQi:; 
their relations,, commercial, political and social 0 )^ 
nations ; the physical conditions oLclimate and geogra phic al 
position arnidst which they live. Hardly an event of importance 
occurs in any nation that is not, directly or indirectly, influenced 
by every one of mese circumstances, and that docs not react 
upon thfisn. Now, from the nature of the . Inductive Methods, 
it IS plain that, ii]f such a complex and tangled situatioii as 
a satisfactory eneployment..Qf them is.iatdy 
gosgibje ; for they all require the actualt or virtual isolation of 
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the phenomenon under investigation. TJiey.,.a}so..require the 
greatest attainable immediacy of connectiqjjLJtlCtweiM^^ 

^ 05-^5 tht causes of social events ipay accumulate 
during hundreds of jjjars. Clearly, therefore, in collecting 
empirical laws from history, bnly very rough inductions can be 
hoped for, and we may have to be content with simple 
enumeration, geijpe the hupo^ance of supporting such Jaws 
by deduction. from the naturA,9f the caae, however faint a pro- 
bability of the asserted connection is thereby raised ; and this 
even if each law is valued merely for its own sake. Still more, 
if anything worth the name of Historical Scien.ce is to be con- 
structed, must a mere collection of such empiricisms fail to 
content us; and the only way to give them a scientific 
character is to common dependence 

^on various combinations of the same causes. Yet even 
those who profess to employ the Historical Method often omit 
the deductive half of it ; and of course ‘practical politicians,' 
boast of their entire contentment with what they call ‘ the facts.* 
Sometimes, however, politicians, venturing upon deductive 
reasoning have fallen into the opposite error of omitting to 
test their results by any comparison wifh the facts : arguing 
from certain ‘Rights of, Man,* or ‘Interests of Classes,* or 
‘ Laws of Supply and Demand,* that this or that event will 
happen, or ought to happen, without troubling themselves to 
observe whether it does happen or ever has happened. This 
mctljpd. of ..Deduction ..without any empirical verification^^i? 
called^. and, plainly, if. . cw .be 

Ahere js no actual conflict pf forces tpjjp 
(y nsidered . In pure mathematical reasoning about space, 
time, and number, provided the premises and the reasoning 
be correct, yfrification by a comparison with the facts may 
be needless, because there is no possibility of counteraction. 
But when we deal with actual causes, no computatioiMf th^ir 
effects can be relied ugon without comparing our conclusions 
with the facts : not even in aAstronomy and Physics, least of 
all in Politica* • 
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Burke, then, has well ^id chat without the guide and 
light of sound, well-understood principles all our reasoning in 
politics, as in everything else, would bejpnlya confused jumble 
of particular facts and details without }^he means of drawing 
any sort of theoretical or practicjll conclusion ” ; but that, on 
the other hand, the statesman, who does not take account of 
circumstances, infinite and infinitely combined, t“is not 
erroneous, but stark mad — he is metaphysically mad” (On the 
Petition of the Unitarians), There is, or ought to be, no 
logical difference between the evidence required by a states- 
man and that appealed to by a philosopher ; and since, as we 
have seen, the combination of principles with circumstances 
cannot, in solving problems of social science, be made with 
the demonstrative precision that belongSi>to astronomical and 
physical investigations, there remains the Historic A Method as 
above described. 

^^xamples of the empirical laws from wfiich this method 
begins will occur to every one. They abound in histories, 
newspapers, and politkal discussions, and are of all shades of 
truth or half-truth : as that ‘ History consists in the biographies 
of great men * ; in other words, that the movements of society 
are due to exceptional personal powers, not to general causes ; 
That at certain epochs great men occur hi groups ; That every 
Fine Art passes through periods of development, culmination 
and decline; That Democracies tend to change into Des- 
potisms; That the possession of power, whether by classes or 
despots, corrupts the possessor ; That ‘ the governments most 
distinguished for sustained vigour and abilities have generally 
been aristocracies * ; That ‘ revolutions always begin in 
hunger * ; That civilisation is inimical to individuality ; That 
the civilisation of the country proceeds from the town ; That 
* the movement of progressive societies has hitherto been a 
n^vcmmt from Status to Contract (/.f., from a condition in 
which the individual’s rights and duties depend on his caste, 
or position in his family as slave, duTd, or patriarch, to a 
condition m which his rights and duties are largely determined 
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by the voluntary agreements he enters into) ; and this last is 
treated by Mr. Spencer as one aspect of the law first stated by 
Comte, that the progress of societies is from the military to the 
industriaLstate. jj 

The deductive process wis may illustrate by Mr. Spencer’s 
explanation d priori of the co-existence in the military state of 
those specific characters, the inductive proof of which furnished 
an illustration of the method of Agreement (ch. xvi. § i). The 
type of the military State involves the growth of the warrior 
class, and the treatment of labourers as existing solely Oo 
support the warriors ; the complete subordination of all indi- 
viduals to the will of the despotic soldier-king, their property, 
liberty and life being at the service of the State ; the regimen- 
tation of society, not only for military, but also for civil 
purposes ; the suppression of all private associations, etc. 
Now all these characteristics arise from their utility for the 
purpose of war, a utility amounting to necessity if war is^he 
State’s chief purpose, t'or every purpose is best served when 
the whole available force co-operates t«)ward it : other things 
equal, the bigger the army the better ; and to increase it, men 
must be taken from industry until only jtist enough remain to 
feed and equip the soldiers. As this arrangement is not to 
everybody’s taste, th6re must be despotic control; and this 
control is most effective through regimentation by grades of 
command. Private associations, of course, cannot live openly 
in such a State, because they may have wills of their own and 
are convenient for conspiracy. Thus the induction of charac- 
teristics is verified by a deduction of them from the nature of 
the case. 

§ 6. The greater indefiniteness of the Histgrical^ COmpatiCli . 
with the Phjjsical Jle!thod|,j3tat£m its. inductions. and in its 
4 eduptionsi*,..iBakcs .it, perhaps, c,ven jmore, difficult to work 
fith* It wants much sagacity and more sincerity^ for the 
demon of Party is generally too much with us. Our cafe 
should be to makcLufe empirical Jaw as ncady true, as pos- 
collecting as miny as we can of the f§stS»Jduch.ififiLj^ 
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is supposed to generalise, aiid examining them accordi]:ig tQ 
canons of Inductipn, with due allowance for the imperfect 
applicability of those canons to such //omplex, unwieldy, and 
indefinite instances. \ 

Turning to the examples of sdch laws given above, it is 
clear that in some cases no pains have been taken to examine 
the facts. What is the inductive evidence that Deifiocracies 
change into Despotisms; that revolutions always begin in 
hunger ; or that civilisation is inimical to individuality ? Even 
Miirs often quoted saying, “ that the governments remarkable 
in history for sustained vigour and ability have generally been 
aristocracies,** is oddly over-stated. For if you turn to the 
passage {Rep. Gov. chap, vi.), the next sentence tells you that 
such governments have always been aristocracies of public 
functionaries ; and the next sentence but one restricts, appa- 
rently, the list of such remarkable governments to two — Rome 
and Venice. Whence, then, comes the word “ generally ** into 
Miirs law ? 

As to deducing auc empirical law from a,cqnsideration qt 
the nature of the case» it is obvious that we ^ought — (a) td 
take account of air the important conditiojis; (d) to allow 
weight to them severally in proportion to their importance; 
and (c) not to include in our estimates any qppditiQn which , je 
cannot sbpw to be probably present and operative. Thus the 
Great-Man-Theory of history must surely be admitted to 
assign a real condition of national success. The great man 
organises, directs, insjhres : is that nothing? On the other 
hand, to recognise no other condition of national success is the 
manifest frenzy of a mind in the mythopoeic age. We must 
allow the great man his due weight, and then inquire into the 
general conditions that (a) bring him to birth jp one nation 
rather than another, and (^) give him his opportunity. 

^iirsBBxplanation of the success of the aristocratic govern- 
ments of Rome and Venice is, that the^were, in fact, bureau- 
aacies; that is to say, their members were trained in the 
science and art of administration and command. Here, again. 
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we have, no doubt, a real condition ; but is it the only one ? 
The public mind, which little relishes the scaling down' of 
Mill’s original law to ti|ose two remote cases, is persuaded that 
an aristocracy is the depository of hereditary virtue, especially 
witji reference to governmeflt, and would at once ascribe to 
. this circumstance the greater part of the success of any aristo- 
cratic government. Now, if the effects of training are inherited, 
they must, in an hereditary aristocracy, increase the energy of 
the cause assigned by Mill ; but, if not, such heredity is a con- 
dition “not present or not operative.” Still, if families a«5 
ennobled for their extraordinary natural powers of administra- 
tion or command (and this sonjetimes happens), it is agreed on 
all hands that innate qualities are heritable ; at least, if care be 
taken to intermarry with families similarly distinguished, and if 
by natural or artificial selection all the failures among the off- 
spring be eliminajed. The Spartans had some crude notion of 
both these precautions ^ and if such measures had been widely 
adopted, we might deduce from the doctrine of heredity a pro- 
bability in favour of Mill's original proposition, and thereby 
Verify it in its generality, if it could be collected from the facts. 

The Historical Method may be further illustrated by the 
course adopted in that brajich of Social Science which has been 
found susceptible of t!ie most extensive independent develop- 
me^ namely, Economics. First, by way of contrast, I should 
safthat the general, abstract, or theoretical treatment of 
Economics is according to the Physical Method ; because, as 
Mill explains, although the phenomena of industry are no 
doubt influenced, like other social affairs, by all the other cir- 
cumstances of Society, government, religion, war, art, etc . ; yet, 
where industry is most developed, as in England and the 
United States certain special conditions affecting it are so much 
the most important that, for the purpose at least of a first out- 
line of the science, they may conveniently be considend as ^e 
only ones. These conditions are : (i) the general disposition 
of men to obtain weal^ with^ as little trouble as possible, and 
(2) to spend it so as te obtain the greatest satisfaction of their 

Q 
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various desires ; (3) the fa^ts that determine population, and 
(4) the tendency of extractive industry, when pushed beyond a 
certain limit without any improvement i£ the industrial arts, to 
yield “ diminishing returns.” From these premises it.is easy to 
infer the general laws of prices, df wages and interest (which 
are the prices of labour and of the use of capital), and of rent ; 
and it remains to verify these by comparing them witlvthe facts 
in each case ; and (if they fail to agree with the facts) to amend 
them, according to the Method of Residues, by taking account 
ol those influential conditions which were omitted from the first 
draft of the theory. * 

Whilst, however, this is usually the procedure of those 
inquirers who have done most to give Economics its scientific 
character, to insist that no other plan shall be adopted would 
be sheer pedantry ; and Dr. Keynes has shown, in his Scope 
and Method of Political Economy^ that Mill has himself some- 
tin^fts solved economic problems by the H^storical Method. 
With an analysis of his treatment of Peasant Proprietorship in 
Book II., cc. 7 and St o( his Principles of Political Economy^ 
we may close this chapter. Mill first shows inductively, by 
collecting evidence •from Switzerland, Germany, Norway, 
Belgium, and France, that peasant proprietors are super- 
humanly industrious, intelligent cultivators, and generally 
intelligent men, prudent, temperate, and independent, and that 
they exercise self-control in avoiding improvident marriages. 
This group of empirical generalisations as to the character of 
peasant proprietors he then deduces from' the nature of the 
case : their industry, he says, is a natural consequence of the 
fact that, however much they produce, it is all their own ; they 
cultivate intelligently, because for generations they have given 
their whole mind to it; they are generally intelligent men,, 
because the variety of work involved in small farming, requir- 
ing fore^ht and calculation, necessarily promotes intelligence ; 
they are prudent, because they have something to save, and by 
saving can improve their station §nd pffhaps buy more land ; 
they are temperate, because intemperance is incompatible with 
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industry and prudence ; they are independent, because secure 
of the necessaries of life, and from having property to fall back 
upon ; and they avoid^improvidence in marriage, because the 
extent and fertility of their fields is always plainly before them, 
and therefore how many children they can maintain is easily 
calculated. The worst of them is that they work too hard and 
deny th(3inselves too much : but, over the greater part of the 
world, other peasantry work too hard ; though they can scarcely 
be said to deny themselves too much, since all their labour for 
others brings them no surplus to squander upon self indulgenoe. 



CHAPTER XVm 
HYPOTHESES 

§ r. An Hypothesis, ^sometimes employed instead of a 
law, as a premise in thf deductive investigation of 
nature, is defined by Mill as “.any supposition which we make 
(either without actual evidence, or on •evidence .avowedly 
insufficient) in order to endeavour, to deduce from it con- 
clusions in accordance with facts which aije known to be 
reak; under the idea that if ^ the conclusions to^ which tlie 
l^pothesis leads are known truths, the liypothesis its^elf either 
must be, or at least is « likely to be, tme/) Xhc deduction of 
known truths from an hypothesis is its Verification ; and when 
this has been accompltshed in a good many cases, and there 
are no manifest failures, the hypothesis is often called a 
TfeSSCy f though this term is also used for the whole system of 
laws of a certain class of phenomena, as when Astronomy is 
called the ‘ theory of the heavens/ Between hypothesis afid 
theory in the former sense no distinct line can be drawn ; for 
the complete proof of a certain speculation may take a long 
time, and meanwhile the gradually accumulating evidence pro- 
duces in different minds very different degrees of satisfaction ; 
so that the sanguine begin to talk of ‘ the theory,’ whilst the 
melancholic continue to call it ' the hypothesis/ , 
A^^^ppthesis may be m^de concctning (i) an Agent, such 
as^hc etksr ; or (aj^a CQllQ<;»itipn, such as the plan of our solar 
system— whether geocentric or heliocentric; or (3) jtl4W,Q{ 
OP^^UqPi as that light is transmitted by a wave^ 

motion. 
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The received explanation of Light involves both an agent, 
the ether, as an all-pervading elastic fluid, and also the law of 
its operation as translnitting light in waves of definite form 
and lengths, with de^nite velocity. The agreement between 
th^ calculated results of this complex hypothesis and the 
• observed phenomena of light is the chief part of the verifica- 
tion, which has now been so successfully accomplished that we 
generally hear of the ‘ Undulatory Theory.’ Sometimes a new 
agent only is proposed ; as the planet Neptune was at first 
assumed to exist in order to account for perturbations in the 
movements of Uranus, influencing it according to the already 
established law of Gravitation. Sometimes the agents are 
known, and only the law of their operation is hypothetical, as 
was at first the case^th the law of Gravitation itself. For the 
agents, namely, Earth, falling bodies on the Earth, Moon, Sun, 
and planets wer^ manifest ; and the hypothesis, was that their 
motions might be due to their attracting one another with a 
force proportional to the product of their masses and inversely 
proportional to the squares of the distances between them. Jb) 
*the Ptolemaic Astronomy, again, there was an bypothesisf as tp 
the collocation of the heavenly bodies (harnely, that our Earth 
was the centre of the universe, and that Moon, Sun, planets 
and stars revolved around her) : in the early form of the system 
there was also an hypothesis concerning agents upon which 
fhis arrangement depended (namely, the crystalline spheres in 
which the heavenly bodies were fixed, though these were after- 
wards declared to be imaginary); and an hypothesis concerning 
the law of operation (namely, that circular motion is the most 
perfect and eternal, and therefore proper to celestial things). 

Hypotheses, of course, by no means confined tp the 
' physical sciences : we all make them freely in private^Jife. In 
searching for anything, we guess where it may be before going 
to look : the search for the North Pole is likewisesguidei^by 
hypotheses how best to get there. In estimating the characters 
lor e3q>laining the conduct oi^ acquaintances or of public men, 
we frame bypothesesr as to their dispositions. and principles. 
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‘ That we should not impute motives ’ is a peculiarly absurd 
maxini, as there is no other way of understanding human life. 
^0 impute bad motives, indeed, whenfgood are just as pro- 
bable, is to be wanting in the scientific spirit, which views 
every subject in ‘a dry light* * Not can we -help ‘judging 
others by ourselves * ; for self-knowledge is the only possible 
stoting-point when we set out to interpret the lives 0l others* 
^But to understand the manifold combinations of which the 
elements of character are susceptible, and how these are deter- 
I mined by the breeding of race or family under various con- 
ditions, and again by the circumstances of each man*s life, 

^ demands an extraordinary uniop of sympathetic imagination 
iwith scientific habits of thought. Such should be the equip- 
ment of the historian, who pursues the same method of 
hypothesis when he attempts to explain (say) the state of 
parties upounthe Exclusion Bill, or the poj^cy of Louis XI. 
Problems such as the former of these are the easier ; because, 
amidst the compromises of a party, personal peculiarities 
obliterate one another/jand expose a simpler scheme of human 
nature with fewer fig-leaves. Much more hazardous hypo-' 
theses are necessary ifi interpreting the customs of savages, aud 
the feelings of all sorts of animals. ^ Thus the method of our 
every-day thoughts is identical with that of our most refined 
speculations. Literary criticisms, again, abpuu(i-.with JSl^po- 
thesesj as to the composition of the Homeric poems. The 
order of the Platonic dialogues, the authorship of the Caed- 
monic poems, or the Ossianic, or of the letters of Junius. And 
in all these cases we have to ask whether the hypothesis 
accounts for the facts. 

§ 2 . It follows from the definition of an Jjypqthesis that 
none is ^of any use that does not admit of verification ^(propf.Qrr 
dis^oof), by comparing the results that may be deduced froim 
it^ith facets or laws. If so framed as to elude every attempt 
to test it by facts, it can never be proved by them nor add 
anything to our understanding of them. 

* Suppose tha,t a conjurer asserts that<bis is controlled 
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t 

by the spiri t of your deceased relative of virtuous memory, and 
makes it rap but an account of some domestic adventure that 
could hardly have b;en expected to be within a stranger^s 
knowledge. So far good. Then, trying again, the table raps 
out some absurd blutAler about your family history which the 
deceased relative could not have committed ; but the conjurer 
explains that 'a lying spirit* sometimes possesses the table. 
Plainly, this amendment of the hypothesis makes it equally 
compatible with success and with failure. It has been said of a 
certain supposed biological agent, *^It would seem that by a 
little skilful manipulation it can be made to account for any- 
thing that has ever been observed, or is ever likely to be 
observed. It is one of thos^ convenient invisibles th at will do 
anything that you, desire.** And whatevwthe justice of this 
criticism, it shows a sound conception of what is to be required 
of an hypothesis. Very similar was the case of the Ptolemaic 
Astioiiqmy : by* perpetual tinkering, its hypothesis was made 
to correspond with accumulating observations of the cefestial 
motions ; so that, until the telescope was invented, it may be 
said to have been almost unverihable. Consider, again, the 
sociological hypothesis, that civil order^was at first founded on 
a Contrac t which remains binding upon all mankind : this is 
reconcilable with tlte nfbst opposite institutions. For we have 
no record of such an event; and if the institutions of one State 
i^say the British) include ceremonies, such as the coronation 
^ath and oath of allegiance, which may be remnants of an 
original contract, they may nevertheless be of comparatively 
recent origin : whereas if the institutions of another State (say 
the Russian) contain nothing that admits of similar interpreta- < 
tion, yet traces of the contract once existing may long since 
have been obliterated. Moreover, the actual contents of the 
contract not having been preserved, every adherent of this 
hypothesis supplies them at his own discretion, *acco^g to 
the dictates of Reason * ; and so one derives fronfit^pliiuty 
of passive obedience^ and ^mother with equal cpgenAy estab- 
lishes the right of rebellion. 
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XP.ie yefififtWei then, Jin hjrpoj^esis must ; if 

somewhat vague in its first conception (which is reasonably 
be expected), it must b^ made definite|iin order to be putlo 
the proof. But, except this condition . of verifiability,, and 
definiteness for the sake ol vecifiabAity, without which ^ 
proposition does not,deserve the name of an hypotbesij^ it 
^ems inadvisable to lay down rules for a ‘ legitimate * hypo- 
thesis. 

The epithet is infelkjtous. It suggests that the Logician 
makes rules for scientific inquirers ; whereas his business is to 
discover the principles which they, in fatt, employ in what are 
acknowledged to be their most successful investigations. If 
he did make rules for them, and they treated him seriously, 
tliey might be discouraged in the exerciae of that liberty bf 
hypothesising which is the condition of all originality ; whilst 
if they paid no attention to him, he must suffer some loss of 
digq^ty. To say that a * legitimate hypothesis ’ must explain 
all the facts, at least in the department for which it is invented, 
is decidedly discouragii^g. No doubt it may be expected to 
do this in the long run when (if ever) it is completely 
established ; but this may take a long time : Is it meanwhile 
illegitimate? Or can this adjective be applied to Newton's 
corpuscular theory of light, even though it*has failed to explain 
all the facts f 

§ 3* Given a verifiable hypothesis, however, what constitute 
proof pr^dispropf ? 

(i) ILajiew agent be proposed, it is. desirable that, .we 
should be ^able directly to observe it, or at least to obtain 
some evidence jof its existence of a different kind) from the 
very facts which it has bee n invented to ex plmn. 'tKus, in the'' 
discov^y of N eptune,""aftSMffi’e einsf suph a planet^- 
^outside the orbit of Uranus had been conjectured (to accounr^ 
for the mqjfement of the latter), the place in the heavens which 
su^a a body should occupy at a certain time was calculated, 
and there by means of the tetescop^e it w&s actually seen. 

Agents, however, ar e assu med and jeasone d upon very 
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i!ac^Qfi$3fwlly^.^hjcb. by .ttieir^ciatm:c».Jifiyfir xan be objects of 
such^are the, atoms o£ Chemistry and thextber 
^ Opticg. But the severer Me thodologists regard them with 
suspicion: Mill was'^lffivercomp^ about the 

etjier. He was willing, ttbwever, to make the most of the 
evidence that has been adduced as indicating a certain property 
of it disipinct from those by which it transmits radiation, namely, 
mechanical inertia, whereby it has been supposed to retard the 
career of the heavenly bodies, as shown especially by the 
history of Encke^s comet. This comet returned sooner thaiyit 
should, as calculated from the usual data : the difference was 
ascribed to the influence of a resisting medium in reducing the 
extent of its orbit ; and such a medium may be the ether. If 
this conjecture (now of less credit) should gain acceptance, 
the ether might be regarded as a vera ^ausq ( that is, a condition 
whose existence jpay be proved independently of the pheiU)-( 
intended to explain), in spite of its being excluded 
by its nature from the sphere of direct perception. 

After all, it is very difficult to say what is within the sphere 
'of direct perception. Waiving this question, however, Science 
is not a way of perceiving^ thinp, buf ^^tially a yay^o f 
thinkiq^jibo^ t^m. It starts, indeed, nOTTper^ptlon and 
returns to it, and its thinking is controlled by the analogies of 
perception. Atoms and ether are thought about if they 
Could be seen or felt, not as noumena ; and if they are found 
necessary to connect and explain perceptions, those who can 
understand the explanation will no doubt be reconciled to 
them. For most men of Science, I suppose, their existence is 
as good as axiomatic. 

On the other hand, a great many agents, once assumed in 
^er to explain phenomena, have since been explained away. 
6f course, a fact can never be * explained away ’ : the phrase 
is properly applicable to the fate of erroneous hypotheses, 
^hen, not^nly are they disproved, but others are establishe<fio 
their places, Of the Aristotelian ^heres, which were supposed 
to support and translate $un,^moon and planeti|l no trace hai 
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CTer been found ; they would have been very much in the way of 
the comets. Phlogiston, again, an agent much in favour with 
the earlier Chemists, was found, Whewill tells us, when their 
theories were tested by exact weighing, to be not merely non- 
existent but a minus quantity ; th^ is !o say, it required the 
assumption of its absolute lightness ** so that it diminished the 
weight of the compounds into which it entered.^ These agents, 
then, the spheres and phlogiston, have been explained away, 
and instead of them we have the laws of motion and oxygen, 
•(a) Whether the hypothetical agent be perceptible or not,Jjt 
cannot be establi$bed|^'nor can a supposed li|^ of such-.aa 
agent be accepted as suflScient to the given mquiry, unless it 
is adequate to account for the effects which it is called, upon , t(0 
fxplain, at least so iar.aa.it 4u:dtfinds-. to The 

general truth of this is sufficiently obvious, since to explain the 
facts is the purpose of an hypothesis ; and we have seen that 
Newton gave up his hypothesis that the moon was a falling 
body, as long as he was unable to show that the amount of its 
deflection from a tangent (or its fall) in a given time, was 
exactly what it should be, if the Moon was controlled by the 
same force as falling bodies on the Earth. 

It is worth while, however, to observe the limitations to 
which this canon is subject. In the first place, it says that, 
unless adequate to explain the facts in question, an hypothesis 
c annot be * est ablished ^ ; bgt, for all that, such an hypothesis 
may be a very promising one, not to be hastily rejected, since 
it may take a very long time fully to verify an hypotheses. 
Some facts may not be obtainable that are necessary to show 
the connection of others : as, for example, the hypothesis that 
all species of animals have arisen from earlier ones by some 
process of gradual change, can be only imperfecjly verified by. 
collecting the fossil remains of extinct species, because immense- 
depths aad expanses of fossiliferous strata have been destroyed.^ 
6 r, again, the general state of culture may be such as to pre- 
vent men from tracing the consetfjuencls of an hypothesis ; fgr 
which reasoi^ apparently, the doctrioe that the Sun is the 
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centre of our planetary system remained a discredited hypo- 
thesis for 2000 years. Surely, this should instruct us not to 
regard an hypothesis as necessarily erroneous or illegitimate 
merely because we cannot yet see how it works out; but 
neither can we in such a caSe regard it as established, unless 
we take somebody’s word for it. 

Secondly, the canon says that an hypothesis is jipt_esteb“ 
lished, unless it acpojuuts for the phenomena so far as M 
professes tOj But it implies a complete misunderstanding to 
assail a doctrine for not explaining what lies beyond tts 
scope. Thus, it is no objection to^ a theory of the origin of 
species, that it does not explain the origin of life : it does not 
profess to. For the same reason, it is no objection to the 
theory of Natural Selection, that it does not account for the 
variations which selection presupposes. But such objections 
might be perfec^y fair against a general doctrine of Evolu- 
tion. # 

An interesting case in Mr. Wallace's Darwinism (chap, x.) 
will illustrate the importance of attending to the exact condi- 
'tions of an hypothesis. He says that in those groups of 
“ birds that need protection from enemiSs,” “ when the male is 
brightly coloured and the^ female sits exposed on the nest, she 
is always less brilliant and generally of quite sober and protec- 
tive hues ” ; and his hypothesis is, that these sober hues have 
been acquired or preserved by Natural Selection, because it is 
important to the family that the sitting bird should be incon- 
spicuous. Now to this it might be objected that in some birds 
both sexes are brilliant or conspicuous ; but the answer is that 
the female of such species does not sit exposed on the nest; for 
the nests are either domed over, or made in a hole ; so that 
the sitting bird does not need protective colouring. If it be 
objected, again, that some sober-coloured birds build domed 
nests, it may be replied that the proposition * All cooapicuously 
coloured birds are concealed in the nest,' is not to be converted 
vimply into ‘All birds *that sit concealed in the nest are con- 
spicuously coloured*’ • In thp cases alleged th| domed nests 
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are a protection against the weather, and the sober colouring is 
a general protection to the bird, which inhabits an open 
country. It may be urged, however, that jays, crows, and 
magpies are conspicuous birds, and yet build open nests : but 
these are aggressive birds, not neeHing protection from enemies. 
Finally, there are cases, it must be confessed, in which the 
female is more brilliant than the male, and which yet leave open 
nests ! Yes : but then the male sits upon the eggs, and the female 
is stronger and more pugnacious I 

'Thus every objection is shown to imply some inattention to 
the conditions of the problem ; and in each case it may be said, 
exceptio probat regulam — the i sxcept ion tests the rule. (Of 
course, the usual translation “ proves the rule,” in the restricted 
modern sense of ‘‘ prove,” is absurd.) That is to say, it appears 
on examination : (i) that the alleged exception is not really 
one, and (2) that it stands in such relation, to the rule as to 
corrfirm it For, you will notice that, to all the above objec- 
tions it is replied that, granting the phenomenon in question 
(special protective colouring for the female) to be absent, the 
alleged cause (need of protection) is also absent ; so that the 
proof is, by means of the objections, extended, from being one 
by the method of Agreement, into one by the Double Method. 
Unfortunately, it is not always that an assailant’s neglect to 
observe the exact conditions of the doctrine in dispute can be 
turned to such good account. 

TOrdly, an. hyppthesis ^ 0 intended to account for 

the whole of a phenomenon and failing to do so, though it 
cannot be established^ia that jense, may nevertheless contain 
an essential part pf the expl^rratipo. 

Thus the Neptunian Hypothesis in Geology, was an attempt 
to explain the formation of the Earth’s outer cru,st, as having 
been deposited from an universal ocean of mud. In the 
^Ogress a^f the science other causes, seismic, fluvial and atmo- 
spheric, have been found necessary in order to complete the 
theory of the history of the Earth’s crust : but it remains true 
that the stratif ed rocks, and some that have lost their stratified 
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charactei, were originally deposited under water. In^eguacy, 
therefore, is not a reason for entirely rejecting an hypothesia or 
treating it as illegitimate. 

( 3 ) Granting that the hypothetical . caMSfiL is teal, and ade- 
qtiate, the mveatigatiot} is riht .cojjiplpte. Agree ment with tlic 
(acta.i5 a very persuasiveuckcumstance, the more so the more 
extensiv® the agreement, especially if no exceptions are known. - 
Still, if this is all that can be said in favour of an hypothesis, it 
amounts to proof by the method of Agreement only ; it does 
not exclude the possibility of vicarious causes ; and if the 
hypothesis proposes *a new agent ^that cannot be directly 
observed, an equally plausible hypothesis about another 
imagined agent may perhaps be invented. 

According to Whewell, it is a strong mark of the trutltolan 
hypothesis when it agrees with distinct inductions concerning 
different classes of facts, and he calls this the * Consilien^cjaf 
Indu ctions/ because they jump together in the unity ofi^the 
hypothesis. It is particularly convincing when this Consilience^ 
takes place easily and naturally without necessitating thp 
'mending and tinkering of the hypothesis; and he cites the 
Theory of Gravitation and the Undulatory Theory ot Light as 
the most conspicuous^examples of such ever-victorious hypo- 
theses# Thus, Gravitation explains the fall of bodies on the 
Earthy and the orbits of the planets and their satellites ; it 
^plies to the tides, the comets, the double stars, and gives 
consistency to the Nebular Hypothesis, whence flow important 
Geological inferences ; and all this without any need of amend- 
ment. Nevertheless, with his rigorous sense of duty, 

points out, .that an Induction is merely a proposition concermng 
many facts, and that a consilienci^ pf Inductions is merely a 
multipHcatioiv of the facts explainedj and that, therefore, if 
the proof is merely Agreement in each case, there can be no 
more in the totality: the possibility of vicarious cauies is 
precluded; and the hypothesis may, after all, describe an 
accidental circumstance. • 

Whewell also laid great sUess upon JWdUlf 
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a_lI]gia.Jhypo^^ Thus, Astronomers predict eclipses, 
occultations, transits, long beforehand with the greatest pre- 
cision; and the prediction of the place of Neptuna -hjL aheor 
force of deduction is one of the most astonishing thiogs in the 
history of science. Yet Mill persifited in showing that a pre- 
dicted fact is only another fact, and that it is really not very 
extraordinary that an hypothesis that happens to agree with 
many known facts should also agree with some still undis- 
covered. And, I must say, there seems to be some illusion in 
the common belief in the probative force of prediction. Pre- 
diction surprises us, puts us off our guard, and renders per- 
suasion easy ; in this it resembles the force of an epigram in 
rhetoric. But cases can be produced in which erroneous 
hypotheses have led to prediction ; and Whewell himself pro- 
duces them. Thus, he says that the Ptolemaic theory was 
confirmed by its predicting eclipses and other celestial pheno- 
mena, and by leading to the construction of Tables in which 
the places of the heavenly bodies were given at every moment 
of time. Similarly, both Newton’s theory of Light and the 
Chemical doctrine of Phlogiston led to predictions which came 
true. 

What sound method demands in the proof of bypo- 
Ijiesis, then, is not merely that it be shown to agree, with. -the 
factSj biU that every other hypothesis be excluded. This, to 
be sure, may be beyond our power ; there may in some cases 
be no such negative proof except the exhaustion of human 
ingenuity in the course of time. 

The present theory of colour has in its favour the failure of 
Newton’s corpuscular hypothesis and of Goethe’s anti-mathe- 
matical hypothesis ; but the field of conjecture remains open. 
On the other hand, Newton's proof that the splar system is 
controlled by a central force, he supported by the demonstra- 
tion thatc force having any other direction could not have 
results agreeing with Kepler’s second law of the planetary 
motions, namely, that, as a planed mov^s in its orbit, the are%s 
described by# a line drawn from the«sun to the planet are 
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proportional to the times occupied in the planet’s motion. 
When a planet is nearest to the sun, the area described by such 
a line is least for any given distance traversed by the planet ; 
and then«the planet moves fastest : when the planet is furthest 
from the sun, the area tiescrtbed by such a line is greatest for 
• an equal distance traversed ; and then the planet moves slowest. 
This laifismay be deduced from the hypothesis of a central 
force, but not from any other ; the proof, therefore, as Mill 
says, satisfies the method of Difference. 

Apparently, to such completeness of demonstration certain 
conditions are necessSry : the possibilities must lie between 
alternatives, such as A or not-A, or amongst some definite list 
of cases that may be exhausted such as equal, greater or less, 
go whose hypothesis cannot be brought to such a definite 
issufifjnusLtJ’y to.refute.wb^^^^ other hypotheses are offered, 
naturally he yill attack .first the strongest rivals. ( 
t his ob ject in view he looks . about for a “ crucid insta»ce,’ ^ 
that is, an observation* or experiment that stands like a cross 
(sign-post) at the parting of the ways to guide us into the right 
**way, or, in plain words, an instance that can be e^laipcd by 
one hypothesis but not by another. 

Thus the phases of Venus, similar to those of the Moon, but 
concurring with great changes of apparent size, when dis- 
covered! by Galileo, presented a crucial instance in favour of 
the Copernican hypothesis, as against the Ptolemaic, so far at 
least as to prove that Venus revolved around the Sun inside 
the orbit of the Earth. Foucault's experiment determining the 
velocity of Light (cited in the last chapter) was at first intended 
as an e^perimentum cruets to decide between the corpuscular 
and undulatory theories ; and answered this purpose, by show- 
ing that the velocity of a beam passed through water was less 
^ than it should be by the former, but in agreement with the 
latter doctrine (Deschanel : § 813). • 

Perhaps experiments of this decisive character are com- 
monest in Chemistry chemical tests, says Herschel, **are 
almost universally crucial experiments.” Thct following is 



2s6 LOGIC: DEDUCTIVE AUfi INDUCTIVE 

I 

abridged from Playfair {Encycl. Met^ Diss, III.) : The 
Chemists of last century observed that metals were rendered 
heavier by calcination ; and there were two ways of accounting 
for this : either something had been added in the* process, 
though what, they could not imagine ; or, something had be^n 
driven off that was in its nature light, namely, Phlogiston. To 
decide between these hypotheses, Lavoisier hermetically sealed 
some tin in a glass retort, and weighed the whole. He then 
heated it ; and, when the tin was calcined, weighed the whole 
a|ain, and found it the same as before. No substance, there- 
fore, either light or hea^y, had escapeS. Further, when the 
retort was cooled and opened, tjfe air rushed in, showing that 
some of the air formerly within had disappeared or lost its 
elasticity. On weighing the whole again? its weight was now 
found to have increased by ten grains ; so that ten grains of 
air had entered when it was opened. Th^ calcined tin was 
thei!' weighed separately, and proved to be exactly ten grains 
heavier than when it was placed in the retort ; showing that 
the ten grains of air that had disappeared had combined with 
the metal during calcination. This experiment, then, decided* 
against Phlogiston, an& led afterwards to an analysis of common 
air confirming Priestley^s discovery of oxygen. 

(4) An hypothesis must agree with the rest of the l^ws of 
Naturej and, if not itself, of the highest generality, iQust be 
derivable from primary laws (chap. xix. §1). 

Thus gravitation and the diffusion of heat, light and soun^ 
from a centre, all follow the “ law of the inverse square,” an^^ 
agree with the relation of the radius of a sphere to its surface. 
Any one who should think that he had discovered a new 
central force would naturally begin to investigate it on the 
hypothesis that it conformed to the same law as^ravitation or 
light. A Chemist, again, who should believe himself to have , 
discovert a new element, would expect it to fill one of the 
vacant places in the “ Periodic System.” Conformity, in such 
cases, is strong confirmation, and disagreement is an occasion 
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A narrower hypothesis, as ‘ that the toad's ugliness is pro. 
tective \ would be supported by the general theory of protective 
colouring and figure, and by the still more general theory of 
Natural Selection, if facts could be adduced to show that the 
toad’s appearance does really deter its enemies. Such an 
hypothesis resembles an Empirical Law in its need of deriva- 
tion (cha|). xix. §§ I, 2). If underivable fft)m, or irreconcil- 
able with, known laws, it is a mere conjecture or prejudice, 
pe absolute levitation of Phlogiston, in contrast with the 
gravitation of all other forms’ of matter, was discreditable to 
that supposed agent. That Maeph^rson should have found 
the Ossianic 'pdems~extant in t^e Gaelic memory, was contrary 
to the nature of oral tradition; except where tradition is 
organised, as it was fbr ages among the Brahmins. The sug- 
gestion that xanthochroid Aryans were ‘‘ bleach ec^ ” by exposure 
during the glacial# period, does not agree with Wallace’s doc- 
trine concerning the cojouration of Arctic animals. Thatfour 
forefathers being predatory, like bears, white variations amoxigst 
them were then selected by the advantage of concealment, is a 
more plausible hypothesis. 

Although, then, tbfi consilience of Inductiona or Hypo- 
theses is not a sufgcieitt proof of their it is still a 

condition of it ; nonconsilience is a suspicious circumstance, 
and resilience (so to speak), or mutual repugnance, is fatal to 
one or all. 

§ 4. We have now seen that an hypothesis must, to deserve 
the name in science, ^jirerifiable and therefore definite ; and 
that to establish itself as a tiue theory, it must present some 
sjmaptom of re al ity, and be. adequate and unconditional aixd in 
harmony with the system pf experience. Thus guarded, hypo- 
theses seem 4 iarmless enough ; but, certainly, people some- 
times have a strong prejudice against them, as against a tribe 
of savages without government, or laws, or any decent rega^ 
for vested interests. Jf, is well known, too, that Bacon and 
Newton disparaged them. But Bacon in his examples of an 
investifiration accordimf to his own method. isi>bliged after a 

m 
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preliminary classification of facts, to resort to an hypothesis, 
calling it permissio intelleclus^ interpretatio inchoata or vinde* 
miaiio prima. And what Newton meant by hypotheses non 
fingo, seeing that he invented so many, is itself fair game for 
an hypothesis. At any rate, it is plain that hjpoihese&^jre 
essential aids to discovery: ^indeed, speaking generally, 
deliberate in vestigaUoa .dispends^ wholly . upon Ihe* .use pf 
themj. 

It is true that we may sometimes observe a train of events 
tHlit chances to pass before us, either when we are idle or 
engaged with some other inquiry, and so obtain a new glimpse 
of the course of nature. Or yit may try experiments hap- 
hazard, and watch the results. But, even in these cases, 
before our new notions can be considered knowledge, they 
must be definitely framed in hypotheses and reobserved or 
experimented upon, with whatever calculations or precautions 
may^be necessary to ensure accuracy or isolation. As a rule, 
however, ^en inquiring deliberately into the cause of au 
event, whether in nature or in history, we first refl^jct upQa.the 
circumstances of the case and compare it wiiL similar . ones ' 
previously investigated, and so are guided by. a. preconception 
more or less definite of * what to lopk fgr,* what tl^^ caus^ i s 
1^^ to be,j ]^ by an hypothesis. Then, if our precon- 
ception IS justified, or something which we observe leads to a 
hew hypothesis, either we look for other instances to satisfy 
the canons of Agreement : or (if the matter admits of experi- 
ment) we endeavour, under known conditions according to the 
canons of Difference and Variations, to reproduce the event 
by means of that which our hypothesis assigns as the. cause ; or* 
wc draw remote inferences from our hypothesis, and try to test 
these by the Inductive Canons. 

arguq. fiQtn an hypothesis jnd . express ourselves 
formally, b will usually appear as the Major Bremise ; but this 
is not always the case. In expending ascertained laws to iresb 
c^ses, the Minor Premise may b6 an bypothesis^ as in testing 
the chemical ^Dnstitution of any doubtful substance, such as a 
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piece of ore. Some solution or preparation, A, is generally 
made which (it is known) will, on the introduction of a certain 
agent, B, give a reaction, C, if the preparation contains a given 
substanoe, X. The major premise, then, is the law of 
reaction — • • 

Whenever A is X, if treated with B it is C. 

The miijor premise is an hypothesis that th§ preparation con- 
tains X. An experiment then treats A with B. If C results, a 
probability is raised in favour of the hypothesis that A is X ; 
or a certainty, if we know that C results on that condition 
only, • 

So important are hypotheses to science, that Whewell insists 
that they have often been extremely valuable even though 
erroneous. Of the Ptolemaic system he says, “ We can hardly 
imagine that Astronomy could, in its outset, have made so great 
a progress under buy other form.*' It served to connect men's 
thoughts on the subject and to sustain their interest in w^'king 
it out; by successive corrections “to save appearances," it 
attained at last to a descriptive sort i)f truth, which was of 
great practical utility; it also occasioned the invention o( 
technical terms, and, in general, digested the whole body ol 
observations and prepared them for assimilation by a better 
hypothesis in the fulness of time. Whewell even defends 
the jnaxim that “Nature abhors a vacuum,” as having 
- formerly served to connect many facts that differ widely in 
their first aspect. “And in reality is it not true," he asks, 
“ that nature does abhor a vacuum, and does all she can to 
woid it?" Let no forlorn cause despair of a champion 1 
• Yet no one has accused Whewell of Qi^otry; and the 
sense of his position is that the human mind, of course, is a 
rather feeblg affair, which can hardly begin thinking except 
with blunders. , 

The progress of science may be plausibly attribu^d to a pro- 
cess of Natural Selection ; hypotheses are produced in abuilB- 
•ance and variety, antt th()se unfit to bear verification are 
destroyed, until only |he fittest survive. Wa^ace, a practical 
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naturalist, if there ev-^r was one, as well as an eminent theorist, 
takes the same view as Whewell of such inadequate conjec- 
tures. Of * Lemuria,* a hypothetical continent in the Indian 
Ocean, once supposed to be traceable in the islands of 
Madagascar, Seychelles and M^uritiifs, its surviving frag- 
ments, and named from the Lemurs, its characteristic denizens, 
he says (Island Ufe^ chap, xix.) that it was ‘‘essentially a 
provisional hypothesis, very useful in calling attention to a 
remarkable series of problems in geographical distribution [oi 
plants and animals], but not affording the true solution ol 
those problems.” We see^ then, that ‘provisional hypotheses,' 
though erroneous, may be very ^useful or (as Whewell says) 
necessary. 

Hence, to be prolific of hypotheses is the first attribute 
of scientific genius ; the first, because without it no progress 
whatever can be made. And some men ^seem to have a 
marked felicity, a sort of instinctive judgment even in their 
guesses, as if their heads were made ' according to Nature. 
But others among thef.greatest, like Kepler, guess often and 
are often wrong before they hit upon the truth, and them- 
selves, like Nature, destroy many vain shoots and seedlings 
of science for one that they find fit to live. If this is 
how the mind works in scientific inquiry (as it certainly is, 
with most men, in poetry, in fine art, and in the scheming 
of business), it is useless to repine. We should rather recog-' 
nise a place for fooFs hypotheses, as Darwin did for “fooFs 
experiments.” 

But to complete the scientific character, there must be great 
patience, accuracy, and impartiality in examining and testing 
these conjectures, as well as great ingenuity in devising 
experiments to that end. It is the want of thfse qualities 
that leads to crudity and prublic failure and brings hypotheses 
into derisittn. Not partially and hastily to believe in one’s 
own guesses, nor petulantly and hastily to reject them, but 
to consider the matter, to suspend judgment, is the mora* 
lesson of scienqjt? ; difficult, distasteful, and rarely mastered. . 
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Everybody, according to his lights, n^akes haste to frame 
hypotheses, whether for scientific or private uses ; because, as 
Whewell says, ^‘jman is prone to become a deductive reasoner,'' 
and hyjjbtbeses, anticipating the laborious induction of highly 
general laws, are a short cift to deduction. There are two sides 
to this proneness of our nature, a good and a bad. The good 
is that Ijypothesis and deduction have in iact been the great 
means of explaining or enabling us to understand the world ; 
so that our instinctive resort to them is a predisposition to 
science. The bad is that this method encourages superficiaHty. 
Deduction is generally easier than Induction, because it is 
carried on far more by mean^of signs, whether in Mathematics 
or common language. To wield the higher Mathematics needs 
a distinguished head ; but this power cannot be put into com- 
petition with the lucid and comprehensive imagination neces- 
sary to represeiit«masses of facts for inductive analysis. For 
the great use of language and of all symbols in thinkingr is to 
economise this energy of imagination. Without such devices 
the human race could never have developed: for who can 
imagine the purport in denotation of a single general name ? 
But these devices show * the defects of their qualities* by often 
quite superseding ^bought and degenerating into gibberish. 
Whether, indeed, this is ever true of the higher Mathematics is 
not for me to say; but everybody knows how true it is of 
’ common speech. 

y 5. The word ‘ hypothesis * is often also used for the scientific 
device of treating an Abstraction as, for the purposes of argu- 
ment, equivalent to the concrete facts. Thus, in Geometry, a ^ 
line is treated as having no breadth ; in Mechanics, a bar may 
be supposed absolutely rigid, or a machine to work without 
iiction ; in ^Iconomics (as we saw in the last chapter), man 
is sometimes regarded ^is actuated solely by love of gain and 
dislike of exertion. The results reached by suok reason!^ 
may be made applicable to the concrete facts, if allowance 
•made for the omitted ciftumstances or properties, in the 
^veral cases of lineS, bars, and men ; but otherwise all 
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conclusions from aP-stract terms are limited by their defini- 
tions. Abstract reasoning, then (that is, reasoning limited by 
definitions), is often said to imply ‘ the hypothesis * that things 
exist as their names are defined, having no properties but 
those enumerated in their definitio^is. *This seems, however, 
a needless and confusing extension of the term ; for an 
hypbthesis propofes an agent, collocation, or law^hitherto 
unknown; whereas abstract reasoning proposes to exclude 
from consideration a good deal that is well known. There 
setms no reason why the latter device should not be plainly 
called an Abstraction. 

« 

Such Abstractions are, of coiijse, also necessary to science ; 
for no object is comprehensible by us in all its properties at 
once. But if we forget the limitations (ff our abstract data 
we are liable to make strange blunders by mistaking the 
character of the results: treating the results as simply true 
of actual things, instead of as true of actual things only so far 
as they are represented by the Abstractions. In addressing 
abstract reasoning, therefore, to those especially who are 
unfamiliar with scientific methods, pains should be taken to 
make it clear what tfie Abstractions are, what are the con- 
sequent limitations upon the argument ^and its conclusions, 
and what corrections and allowances are necessary in order to 
turn the conclusions into an adequate account of the concrete 
facts. The greater the number, variety, and subtlety of the* 
properties possessed by any object (such as human nature), 
the greater the qualifications required in the conclusions of 
abstract reasoning, before they can hold true of such an object 
in practical affairs. 

Closely allied to this method of Abstraction is the Mathe- 
matical Method of Limits. In his History of Scientific Idec^ 
(B. II. c. 12 ), Whewell says : 

^ “ The Hea of a Limit supplies a new mode of establishing 
mathematical truths. Thus with regard to the length of any 
portion of a curve, a problem whifeh we have just mentioned<( 
a cuive is no^ made up of straight Hues, and therefore .wc 

^ t 
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cannot by means of any of the doctrines of elementary 
geometry measure the length of any curve. But we may make 
up a figure nearly resembling any curve by putting together 
many short straight lines, just as a polygonal building of very 
many sides may nearly r(|semble a circular room. And in 
order to approach nearer and nearer to a curve, we may make 
the sid|s more and more small, more and more numerous. 
We may then possibly find some mode of measurement, some 
relation of these small lines to other lines, which is not dis- 
turbed by the multiplication of the sides, however far i^be 
carried. And thus vfe may do what is equivalent to measuring 
the curve itself ; for by multiply in g*the sides we may approach 
more and more closely to the tmrve till no appreciable difference 
remains. The curve line is the Limit of the polygon ; and in 
this process we proceed on the Axiom that * What is true up 
to the Limit is true at the Limit.^” 

Now, what Whewell calls the Axiom here, others might call 
an Hypothesis ; but perhaps it is properly a Postulate.^ And 
it is just the obverse of the Postulate ijpplied in the Method of 
Abstractions, namely, that * What is true of the Abstraction is 
true of concrete cases the more naarly they approach the 
Abstraction.* What is true of the * Economic Man * is truer 
of a broker than ofa fafmer, of a farmer than of a labourer, of 
a labourer than of the artist of romance. Hence the Abstrac- 
tion may be called a Limit or limiting case, in the sense that 
it stands to concrete individuals, as a curve does to the figures 
made up “ by putting together many short straight lines.** 
Correspondingly, the Proper Name may be called the Limit 
of the class-name ; since its attributes are infinite, whereas any^ 
name whose attributes are less than infinite stands for a 
possible cljss. In short, for logical purposes, a Limit may 
be defi ned as any ext^p me case to which arliial examp les may 
a pproa^ " without. ■^yeL^jeachine Jt And in this sense 
• Method of Limits * might be used as a term including Ae 
> Method of AbstracticJns ; though it would be better to speak 
.jOLthem generically * Methods of Approxin|ations.* 
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We may also notii'e the Assumptions (as they may be called) 
that are sometimes Vesorted to to facilitate an investigation, 
because some definite ground must be taken and nothing 
better can be thought of : as in estimating national wealth, 
that furniture is half the value of ths houses. 

It is easy to conceive of an objector urging that such 
devices as the abcye are merely ways of avoiding tljjB actual 
problems, and that they display more cunning than skill. But 
Science, like good sense, puts up with the best that can be 
ha|ij and, like prudence, does not reject the half-loaf. The 
position, that a conceivable case that caR be dealt with may, 
under certain conditions} be substituted for one that is 
unworkable, is a touchstone of iAlelligence. To stand out for 
ideals that are known to be impossible, is ^nly an excuse for 
doing nothing at all. ^ 

In another sense, again, the whole of Science is sometimes 
said to be hypothetical, because it takes for granted the 
Uniformity of Nature; for this, in its' various aspects, can 
only be directly ascertained by us as far as our experience 
extends ; whereas tlie whole value of the principle of 
Uniformity consists ia its furnishing a formula for the 
extension of our other beliefs beyond our actual experience. 
Transcendentalists, indeed, call it a* forha of Reason, just 
because it is presupposed in all knowledge ; and thejr and 
the Empiricists agree that to adduce material evidence for 
it, in its full extent, is impossible. If, then, material evidence 
is demanded by any one, he cannot regard the conclusions of 
Mathematics and physical Science as depending on what is 
itself unproved ; he must, with Mill, regard these conclusions 
as drawn “ not from but according to ** the axioms of Equality 
and Causation. That is to say, if the axioms ^re true, the 
conclusions are; the material evidencp for both the axioms 
and the conclusions being the same, namely, uncontradicted 
esiperience. Now wJjLen we say, * If N ature is uniform, 
Science is true ’, the hypothetical character of Science appears, 
in the form of |the statement. Nevertheless, it seems, uujds^ 
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sirable to call our confidence in Nature's liiiformity an • hypo- 
thesis *: it is incongruous to use the lame term for our 
tentative conjectures and for qpr most indispensable beliefs. 
‘ The Universal Postulate ' is a better term for the principle 
which, in some form •or oiAier, every generalisation lakes for 
eranted. 



CHAPTER XIX 

LAWS CLASSIFIED; EXPLANATION; CO-EXISTENCE; 

ANALOGY 

§ I. Laws are classified, according to their degrees of 
generality, as higher and lower, though the grades may not 
be decisively distinguishable. * 

First, there are Axioms or Principles, that is teal, universal* 
self-evident proposition's. Thej are — (i)> real propositions : 
not,% like * The whole is greater than any of its parts,' 
merely definitions, or implied in definitions. (2) 'They are 
regarded as universaKy true of phenomena, as far as the form 
of their expression extends ; that is, for example, AxiQIps, con- 
cerning quantity are true of everything Jjbat is considered in 
its quantitative asped;, IJlQugh^npt (of course) in its qualitative 
(3) They are selfrevideat ; that is, each rests upon 
its own evidence (whatever that may be) ; tjhej cannot b,e 
derived fron^ one another, more general Jawr 

Some, indeed, are more general than others : tbn 
Principle of Contradiction, ‘ if A is B, it is not not-B ’, is true 
of qualities as well as of quantities ; whereas the Axioms of 
Mathematics apply only to._ quantities. Mathematical 
Axioms, again, apply to time, space, mental phenomena, and 
matter and energy.; whereas the Law of Qausatipn jsjQnljf 
of concrete eyents in ihe^redistributiion of matter and energy 
such, at kast, is the strict limit of Causation, if we identify it 
with the Conservation of Energy; although our imperfect 
knowledge of life and mind ofteif drives us to speak of feelings, 
ideas, volitioils, as causes. Still, the Law of Causation, ^^aaost 
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be derived from the Mathematical Axioms#nor these from the 
Logical. The kind of evidenVe upon which Axioms rest, or 
whether any evidence can be^iven for them, is (as before 
observed) a question for Metaphysics, not for Logic, ^ipnp^ 
affl the upwa rd Ihnit^ of Llbgic. which, like all the special 
Sciences, n e cessarily taken them for granted^as the^ start in_g 
point ofj i^I J pductiQn and the goal of all gene ralisatigg. 

ffexlto Axioms^corae Primary Laws of Nature : these are 
of less generality than the Axioms^* and are subject to the 
conditions of methodical pfoo(V being universally true ordy 
of certain forces or jjroperties of matter, or of nature under 
certain conditions^ ‘ s^Jhat^ proof* of .them by. logical qr 
mathematical reasoning is. expected, because they depend upon 
the Axioms for theit . fojjmal evidence. Such are the law of 
Gravitation, in Astronomy ; theJaw of definite Proportions , in 
Chemistry ; the law of Heredity , in Biology ; and in Psycho - 
logy, the law of Relativity. ^ 

Then, tliere are Secondary Lais, -.of still less generality,*^ 
> resulting from a combination of primary conditions oz Jorees* 
in given circuiBStances, and therefoi^tonceivably .derivable 
from the la those conditions br forces, if we can 
discover them and compute their united effects. Accordingly, 
Secondary Laws are either— (i) gerivady e. having , been 
analysed into, and deduced from, Primary Laws; or (2) Em - 
pirical . those that have pot „ yet, been deduced (though from 
their comparatively special and complex character, it seems 
probable they may be, given sufficient time and ingenuity), 
and that meanwhile t;est*Jipi)n some unsatisfactory sort of 
induction. by Agreemenj or Simple Enumeration. 

Whether laws proved only by the canon of Difference are to 
be consideral Empirical, is perhaps a question : their proof 
derives them from the principle of Causation ; but, being of 
narrow scope, some more special account of them seems 
requisite in relation to the Primary Laws before we can caJf 
them Derivative in the\echifical sense. 
r* MmssL^iS^^ again, wc..paiuallytor imperfectly 
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Derivatix^; we cay give., reasons .without 

being able to deter«]ine theoretically the ^ir^cj^e, relatiQas,^9i 
the phenomena they descnf e. Thus, Meteorologists can 
explain the general conditions of all sorts of weather; but have 
made but little progress toward pLedicftng the actual course of 
it (at least, for our island) : Geologists know the general causes 
of mountain ranges, but not why they rise just whcye we find 
them : Economists explain the general course of a commercial 
crisis, but not why the great crises recur at intervals of about 
tin years. 

Derivative Laws make up the body 'of the exact Sciences, 
having been assimilated and organised; whilst Em pirical Laws 
are the undigested materialjs, of Science. Thg . theorems of 
Euclid are good examples of Derivative Laws in Mathematics ; 
Un Astronomy, Kepler’s laws and the laws of the tides; in 
physics, the laws of shadows, of perspectiv,e, of harmony ; in 
Biok>gy, the law of Natural Selection, and others from this; 
in Economics, the laws of prices, rents, wages, interest. 

Empirical Laws are such as Bode’s law of the planetary 
distances ; the laws of 'the e^tpansion of different bodies by 
heat, and formulae expressing the electrical conductivity of 
each substance as a function of the temperature. Strictly 
speaking, I suppose, dl the laws of chemical, combination . iu:e 
Empirical : the law of definite proportions is found true in all 
cases that have been examined, except for variations that ma/ 
be ascribed to errors of experiment. Much the same is true 
in Biology; most of the secondary laws. are. .Empirical, except 
so far as structures or functions may be regarded as specialised 
cases in Physics or Chemistry and deducible from these 
Sciences. The theory of Natural Selection, however, has been 
the means of rendering many laws, that were once wholly 
Empirical, at least partially Derivative ; namely, the laws of 
^he Geogir.phical distribution of plants and animals, and of 
their adaptation in organisation, form and colour, habits and 
instincts, to their various conditions ' of life. The laws tlmt 
remain Empirifcal in Biology are of ali degrefeSTs. of g'jsemriitf' 
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from that of the tendency to wariation inJsize and in every 
character shown by all (or nearlV all) species (though as to the 
reason of this there are promisi^ hypotheses), down to such 
curious cases as that the colour of roses and carnations never 
varies into blue, that sdlrlet flowers are never sweet-scented, 

‘ that bullfinches fed on hemp-seed turn black, that the young 
of white,, yellow and dun pigeons are bom almost naked 
(whilst others have plenty of down) ; and so on. The deriira- 
tion of Empirical Laws is the greater part of the Explanation 
of Nature (§§ 5, 6). * 

A i Fact/ , in the .common use of the word, is a particular 
Obser vation : it is, t he material ^of science in its rawest state. 
^ j)erceived.,by a. it.., is, of course, never jd^gplu^ 
pabular : for we . caftnpt , possibly perceive anything without 
classing it^ more or less definitely ,_with things already known 
to usj^ nor. describe, it without using connotative* terms which 
imply a classification of the things denoted. Still, we^ay 
consider an Observation as particular, in comparison with a 
Law that includes it with numerous otlfers in one general 
proposition. To turn an Observatiominto an„.JE;q)eriment, 
pt (where experiment is impracticable) !p repeat it with all 
possible precautions. exaetpesjs^ and tp . dQscril;)g^,iJ as to 
the duration, quantity, quality and order of occurrence of its 
phenomena, is jthjg. first stage of scientific manufacture. Then 
comes the.. formulatiqp. of aOL, Empirical Lmj lastly,, if 
possible, deduptian or derivation either from higher Jawa 
previ ously ascertaiili^dj pr from an hypojthesiys. However, as a 
word is used in various senses, wfe.j3ften speak of laws as 
'faetjj: w^ay JdiaJaw.iifIirMitatjon.i§ a. factj,..meaniu£.iha| 
it is^real, or verifiable bx J^feservatiopj? pr experi ments. 

§ 2. al&a>ba. classified according to 

^eir constancy jpto— (i^ <he Iqyari^bla (as far as experience 
reaches), ApprO|UBate.JG3WraU5at^ fonn— 

Most X*s are Y. Of tSe Invariable we have given examples 
above. The following are Approximate Generalisations ; Most 
rouui^he Sun from East to West : Most metals are 
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solid at ordinary tliiiperaiures Most marsupials are Austral- 
asian ; Most arctic animals ar^ white in winter ; ^ost cases, of 
plague are fatol; Most men tjynk first^ of their own interests. 
Some of these laws are empirical, as that * Most metals are 
solid at ordinary temperatures ' : set prdient no reason can be 
given for this ; nor do we know why most cases of plague are 
fatal. Others, however, are at least partially de^vative, as 
that * Most arctic animals are white ’ ; for this seems to be due 
to the advantage of concealment in the snow; whether, as 
With the bear, the better to surprise its prey, or, with the hare, 
to escape the notice of its enemies. * 

But the scientific treatment of such a proposition requires 
that we should also explain the exceptions : if * Most are \ this 
implies that ‘ Some are not * ; why not, then ? Now, if we can 
give reasons for all the exceptions, the Approximate Generali- 
sation may be converted into an univers£jJ one, thus ; ‘ All 
arctic: animals are white, unless (like the raven) they need no 
concealment either to prey or to escape; or unless mutual 
recognition is more important to them than concealment (as 
with the musk-sheep) ^ The same end of universal statement 
may be gained in cluding the conditions on which the 
phenomenon depends^ thus : ‘ All arctic animals to whom con- 
cealment is of the utmost utility areVhite'. 

When Statistics are obtainable, it is proper to convert an 
Approximate Generalisation into a proportional statement, of 
the fact, thus : instead of * Most attacks of plague are fatal 
might find that in a certain country 70 per c(mt were so. 
Then, if we found that in another country the percentage of 
deaths was 60, in another 40, y^e might discover, in the> 
different conditions of these countries* a clue to the. high jrate 
disease^* Indeed, even if , the proportion 
of cases in which two facts are connected does not amount to 
/Most', yijt, if .any definite percentage is obtainable, the pro-” 
position has a. higbgLScientific value than a .vague .?Some ' : as 
if we know that 2 per cent, of the deaths in England arc dye 
to luiciile. tbk may be compared with; the rates of suicide ink- 
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other counties ; frbm which pkhaps internees may be drawn 
as to the causes of suicide. \ 

In one department of life, nar|ely, there is a special 

advantage in true Appro2timate„ Generalisations amounting to 
‘ Most cases *. Jhe dtizen^ oCany StatfiLATjeso yarions ia 
character, enlightenment, and conditions of life, Jbat. we can 
expect to^find few propositions universally true of them : so 
that propositions true of the majority must be trusted as the 
b ase s of legislation. If most men are deterred from crime by 
the fear of punishment ; if most men will idle if they cafti 
obtain support withouf industry ; if most jurymen will refuse 
to convict of a crime for which the prescribed penalties seem 
to them too severe ; these are most useful truths, though there 
should be numerous exceptions to them all. 

§ 3. %condary Laws can only be^ trusted in ‘ Adjacent 
Cas^ ’ ; that is, where the circumstances are similar to those 
in wh ich the laws are known to be tjrue. A Derivative JLaw 
will be true wherever tlfe forces concerned exist in. the comhi- 
^tipns upon which the law depends, if rthere are no counter- 
acting conditions. 

Thus, thatjwater pan be purnped to ab^ut 33, feet at the sea- 
leyel, is a der ivative law on. this planet* is it true in Mars? 
That depends on whether there are in Mars bodies of a liquid 
similar, to our water; whether there is an atmosphere there ; 
and how great its pressure is; which will vary with its height 
and density. If there is no atmosphere, there can be no 
pumping ; or if there is an atmosphere of less pressure than 
ours, water such as ours can only be pumped to a less height 
-than 33 feet. Again, we know that there are arctic regions in 
Mars ; if there are also arctic animals, are they white ? That 
may depend upon whether there are any beasts of prey. If 
not, concealment seems t# us of no use. 

Empirical Euy, Ijteiog one who^ condUions we do not 
know, the extent .of its. prevalence is still less ascertainable.' 
Vlthere i t has not *beefi actually observed to be truCj wn 
^nnot..„|rust jjr unjps!^ the circuagstances^ o& the whole. 
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resemole so closely! those ji«iQO‘>&t which it 
that the unknown., causes, wha^ver they may be, ai:e...Jjkelx to 
prevail there, 4lldi tihen^^we.oannot have .much coufidenjce 

in i|; for there may be unknown circumstances which entirely 
frustrate the effect. ^ 

<^The first naturalist who travelled (say) from Singapore east- 
ward by Sumatrarand Java, or Borneo, and found /^he mam- 
malia there similar to those of Asia, may naturally have 
expected the same thing in Celebes and Papua ; but, if so, he 
v^as entirely disappointed ; for in Papua the mammalia are 
marsupials like those of Australia. Thus his empirical law, 
* The mammalia of the Eastern Archipelago are Asiatic,* would 
have failed for no apparent reason. According to Mr. Wallace, 
there is a reason for it, though such could only be dis- 
covered by extensive researches : namely, that the sea is deep 
between Borneo and Celebes, so that they must have been 
separated for many ages ; whereas it is shallow from Borneo 
westward to Asia, and also southward from Papua to Australia ; 
so that these regions, respectively, may have been recently 
united : and the true law is that similar mammalia belong to 
those tracts which at comparatively recent dates have formed 
parts of the same continents, 

A considerable lapse of time may make an empirical law no 
lon ger tru stworthy ; for the forces from whose combination it 
resulted may have ceased to operate, or to operate Jn the same 
o^Jbinatipp ; a&d- since we., da not know what those forces 
the knowledge that great changes have taken plage 
in the meantime canqot enable us, after an interval, to judge 
whether or no t th^aw ?till bolds true. New stars shine in the 
sky and go out ; species of plants and animals become extinct ; 
diseases die out and fresh ones afflict mankind: all these 
things doubtless have their causes, b6t if we do not knpw what 
thy arC f we have no measure of the eff^cts^ and cannot tell 
when or where they^will happen. 

Wws of Cp^QmibwU^,VAriatiQds na4^,boldj;ojQd only 
cgtf limity . ^ fh>oerat*^Ms; 
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COEXISTENCE 

is not tnie of wat e/a little aboj^ freezing pmQt In Psychology, 
Weber's Law is only true withil the middle range of sensation- 
intensitie^, not for very faint, inor for very strong, stimuli. 

c^^es.the failure, of. tbje law? ipay depend upon same- 
tltfUgJinp^rfectly undctstood . ia. coUocatiqn water, 
on its molecular constitutiOil ; as to sensation, upon the 
structure i^f the nervous system. • 

§ 4. Secondary. lAws,. again, are either of Succession or of 

Co-ejdstence. 

Those. of S uc c essian „aie. either — (i)qf direct causation, 
that * Water quenches 'fire ', or (more strictly) that ‘Evaporation 
reduces, teinperatur§ ' ; (2) qf tbe^effeot of a remote cause*,as 

‘ Bad harvests tend to raisejii^jice of bread* ; or (3) of the 
mint effects of the ^ame ,cause,^.as that ‘ Night follows day * 
(from the revolution of the earth), or the course of the seasons 
(from the inclination of the earth's axis). 

Ljiws of Co-existence.Are of several classes, (i) Qno has 
the gen erality of a Primary Law, though it is proved only by 
Agreement, namely, ‘ All gravitating bodfcs are inert Others, < 
though less general than this, are of very extensive range, as I 
that ‘ All gases that are not decomposed Tjy rise of temperature 
have the same rate of expansion'; and, in Botany, again, 
that ‘ All monocotyledonous plants are endogenous These 
laws of. Co-existence are concerned with the most fundamental 
properties of bodies. 

' (2) come.lawa.of Jdm.CQ-e2istence„^ properties 

which _are comprised jn, the ....definitions of Jilatural Kinds* 
Mill distinguished between (a) classes of things that agree 
•among themselves and differ from others only in^oqe qx a 
fig.w attributes (such as ‘ red things ', ‘ musical notes ’, ' car- 
nivorous animals ’, ‘ soldiers '), and {( 3 ) classes of things that 
.Igree among themselves sfcd differ from odiers 
?f and the latter hsL.^Hs. Natural UUSSP, 

comprise the chemical elements and their {mre^ compquud^ 
(Mch..,as water, ^qfe?irroclC-salt, chalk), apd..|be. $peciea.jol 
^Itant&apd ani« 4 »* Clearly, pf .fhese Jf cqnstitttM^Jjjr 
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the co-existence or ^o-inherence^qf a multitude of properties, 
some of which are selected a?® the basis of their, definitiQiiS* 
Thus, Gold is a metal of higSi specific gravity, higji melting 
point, low chemical affinities, great ductility, yellow colour, etc, : 
a Horse has ‘ a vertebral column, mammae, a placental embryo, 
four legs, a single well-developed toe in each foot provided with 
a hoof, a bushy tail, and callosities on the inner sides of both 
the fore and the hind legs * (Huxley). 

Since Darwinism has obtained general acceptance, some 
iTogicians have doubted the propriety ot calling the organic 
species * Kinds,’ on the grounds that they are not, as to definite- 
ness and permanence, on a par with the chemical elements or 
such compounds as water and rock-salt ; that they vary 
extensively, and that it is only by the loss of former generations 
of animals that we are able to distinguish species at all. But 
to this it may be replied that species (so-called) are often 
approximately constant for immense periods of time, and may 
be called permanent in comparison with human generations ; 
and that, although the leading principles of Logic are perhaps 
eternal truths, yet U[)on a detail such as this, the science may 
condescend to recognise a distinction if it is good for (say) 
only 100,000 years. That if former generations of plants and 
animals were not lost, all distinctions of species would dis- 
appear, may be true; but they are lost — for the most part 
beyond hope of recovery ; and accordingly the distinction of 
species is still recognised ; although there are cases, chiefly at 
ihe lower stages of organisation, in which so many varieties 
:)ccur as to make adjacent species almost or quite indistinguish- 
able. So far as species are recognised, then, they present a 
complex co existence of qualities, which is irertainly a logical 
problem ; and, coming more naturally finder** the head of 
Natural Kinds than any other, they Inust be mentioned in thisf 
place. r . 

(3) There are* igain*.xertain. coinddehmjpf qualities^ittst I 
»senual to an^y lund«..ajd^^ prevailing arnongst^ma^y 1 
Jjfiferent kinds : such as ^ Insects of ^useous^>^ste^ave vivid 
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(warning) colours* ; ‘ White tVm-cats with blue eyes are deaf’; 
‘White spots and patches, when they appear in domestic 
animals, |ire most frequent on t^e left side.’ 

(4) Finally, there .may hfg con^tency of relative ppsitiqp, as . 
of sides and angles ih Geometry; and also gymOPg coucrete/ 
tblP|;s (at least for long periods of time), as of the planetary 
orbits, t^^e apparent positions of fixed stafs in the sky, the 
distribution of land and water on the globe, opposite seasons 
in opposite hemispheres. 

1 All these casea_QLJ!ji-existenice .^except the GeometriAl) 
^^pfegsept^the prpbknatpf deiiyiag-tbem from Causation; Jqr 
there is no general Law of Co-existence^ from, whioh they pan 
be derived ; and, indeed, if we conceive of the external world 
as a perpetual redisfltibution of matter and energy, it follows 
that the whole state of Nature at any instant, and therefore 
every Qp-existenc^ included in iUis due to Causatiom issuing 
fyom some earlier distribution of matter and .energy, lienee, 
indeed, it is not likely*that the problems of Co-existence as a 
whole will ever be solved, since the wriginal distribution of 
matter is, of course, unknown. Still, starting with any given 
state of Nature, we may hope to explain some of the co- 
existences in any suj^sequent state. We do not, indeed, know 
why heavy bodies are always inert, nor why the chemical 
elements are what they are ; but it is known that “ the 
properties of the elements are functions of their atomic 
weight,” which (though, at present, only an empirical law) 
may be a clue to some deeper explanation. As to plants and 
animals, we know the conditions of their generation, and can ^ 
trace a connection between most of their characteristics and 
the conditions of their life : as that thg teeth and st omac h oC 
animals vary»with their food, and that their colour generally 
varies with their habitat.^ 

GgpjpaptUJal Co-existence, wjien it is not a • matter, 
definition (as * a square is a rectangle with four equal sides ’), * 
« deduced froi^the Oefinilions aqd... Axioma ^ as when it U 
shown that ia mangles ^ihe greater side is opposite the greater 
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angle. The deductions of the/rems or secondary laws, in 
Geometry is a typi of what /is desirable in the Physical 
Sciences ; the demonstration, mmely, that ^1 the c9jpinections 
of phenomena, whether successive or cQ-existent, arc conse- 
quences of the redistribution of mt».tter ^ud energy acp.orjjii3g 
tp the, principle of Causation. 

Coincidences oj Co-existence (Group (3)) \s^y spmjtimes 
be deduced and^sonietimes not. That * nauseous idsects have 
' vivid coloration * comes under the general law of ‘ protective 
ccfloration ' ; as they are easily recognised and therefore 
avoided by insectivorous birds and othk animals. But why 
white tom-cats with blue-eyes should be deaf, is (I believe) 
unknown. Vivien Co-existences cannot be derive 4 ,,£rom 
Caus^liioii, tjiey can only be proved by ‘^collecting exjimjplgs 
and trusting vaguely to . the Uniformity of Nature. If no 
exceptions are found, we have an empirical Igiw o£ epusideraUe 
prob^ility within the range of our exploration. If exceptions 
occur, we have at most an Approximate’ Generalisation, as that 
‘"^Most metals are whitish,' or ‘Most domestic cats are 
tabbies' (but this is probably the ancestral colouring). We 
may then resort to stahistics for greater definiteness, and find 
that in Hampshire (say) 90 per cent, of the domestic cats are 
tabby. 

5. Scientific Explanation consists in discovering, deducing, 
and assimilating the laws of phenomena; it is_the_analysis of 
that Heracleitan Iflux' jKhich^JSCL- many, philosophers have 
regarded as intractable to human inquiry. In the ordinary use 
of the word, ‘ explanation ' means the satisfying a man's under- 
standing ; and what may serve this purpose depends partly 
upon the natural soundness of his understanding, and partly 
on his education ; but it is always at last an .appeal to the 
primary functions of cognition, disdrimination and assimila-^ 
Jtion. c 

Generally, what, are accustomed to seem^ to need ^JP 
fpq^lanation, u^ss our curfosityls 
That boys climb trees and throw stones, an^hat mea go fox- 
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hunting, may easily pass for patters of course. If any one is 
so exacting as to ask» the reason, there^is a ready answer in 
the * nee^ of exercise.* On n^flection, however, this will not 
explain Ihe peculiar zest of those exercises, which is something 
quite different from oflr feefings whilst swinging dumb-bells or 
tramping the highway. Others, more sophisticated, tell us 
that the ^^^yilised individual retains in his nature the instincts 
of his remote ancestors, and that these assert themselves at 
stages of his growth corresponding with ancestral periods of 
culture or savagery : so that if we delight to climb trees, thAw 
stones, and hunt, it is because ou|^ forefathers once lived in 
trees, had no missiles but stongs, and depended for a livelihood 
upon killing something. To some of us, again, this seems an 
explanation ; to othSrs it merely gives annoyance, as a super- 
fluous hypothesis, the fruit of a wanton imagination and too 
much leisure. • 

However, whiJit we are not accustomed to immediately 
excites curiosity. If it were exceptional to climb trees, throw 
stones, ride after foxes, whoever did •such things would be 
viewed with suspicion. An eclipse, a shooting star, a solitary 
boulder on the heath, a strange animal, or a Chinaman in the 
street, calls for expiration ; and among some nations, eclipses 
have been explained by supposing a dragon to devour the sun 
or moon ; solitary boulders, as the missiles of a giant ; and so 
on. Such explanations, plainly, are attempts to regard rare 
phenomena as similar to others that are betlefk^nown ; a sriate 
having been seen to swallow a rabbit, a digger one may swallow 
the sun : a giant is supposed to bear much the same relation 
to a boulder as a boy does to half a brick. When any very 
common thing seems to need no explanation, it is because the 
several instances of its occurrence are a sufficient basis of 
assimilation to satisfy m^st of us. Still, if a reason for such a 
thing is demanded, the commonest answer haai the sam^ 
implication, namely, that assimilation dr classification is a 
sufficient reason^fer it. Thds, if climbing tree| is referred to 
the need of exercise, it^is assimilated to running, rowing, etc * ; 
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if the customs of a savage tribyare referred to the command 
of its gods, they are^assimilated' to those things that are done 
at the command of chieftains. b 

Explanation, then, is a kinji If classification ; j&ndipg 

of resemblance betwe^ij ihe pheponaeno^jp questipn and^QtUg* 
^^iiprnena. In Mathematics, the explanation of a theorem is 
the same as its prqpf, and consists in showing that it repeats, 
under different conditions, the definitions and axioms already 
assumed and the theorems already demonstrated. 

•In C.pncrete Sciences, to discover the cause of a phi^pp- 
menon, or to derive an empirical law frcfm laws of causation, 
is to explain it,; because j^cause is an invariable antecedent, 
and therefore reminds us of, or enables us to conceive, an 
indefinite number of cases similar to the present one wherever 
the cause exists ; and, as we have seen that tjie discovery of 
the laws of nature is essentially .the discovery of causey the 
discovery and derivation of laws is scientific explanatipq. 

The discovery of quantitative laws is ‘especially satisfactojy, 
because it not only explains why an event liappens at alU Jbtut 
why it happens just In this direction, degree, or amount ^so 
that (the only likeneSs between quantities, as such, being 
equality), the cau se is shown to be equal not only to other causes 
but to its own effect;, wherefore, wlfethef the conservation of 
matter and energy be universally true or not, it must still be 
an universal postulate of scientific explanation. 

The mere discovery of an empirical law of co-existence, as 
that ‘white tom-cats with blue eyes are deaf*, is indeed 
something better than an isolated fact : every general propo- 
sition relieves the mind of a load of facts ; and, for many 
people, to be able to say — ‘ It is always so * — may be enough ; 
but for scientific explanation we require to know^the reason of 
it, that is, the cause. Still, if asked io explain an Axiom, we 
can only ss^, * It is always so : * though it is some relief to point^ 
%ut particular instances of its realisation, or to exhibit the 
similarity of its form to that of other axioms— as of the fwf0 
to tl^e axibip of equality. 
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' § There areihree mode? of scientific Explanation ; First, 
the analysis of a phenomenon into the lays of its causes and 
the concurrence of these causes. 

The jumping of water implies (i) pressure of the air, (2) 
distribution of pressiye in,a liquid, (3) that motion takes the 
direction of least resistance. Similarly, that thunder follows 
forked lightning, and that the report of a gun follows the flash, 
are resolvable into (1) the discharge of electricity, or the ex- 
plosion of gunpowder ; (2) distance of the observer from the 
event ; (3) that light travels faster than sound. The planet|Lry 
orbits are analysable %nto the tendency of planets to fall into 
the sun, and their tendency to trave! in a straight line. When 
this conception is helped out •by swinging a ball round by a 
string, and then lettjng it go, to show what would happen to 
the earth if gravitation ceased, we see how the recognition of 
resemblance lies at the bottom of explanation, 
i Secondly, the discovery of steps of causation between a cause 
I and its remote effects-^ the interpolation and concatenllion of 
causes. 

The maxim * No cats no clover^ is explained by assigning 
the intermediate steps in the followingt series ; that the fructi- 
fication of red clover depends on the visits of humble-bees, 
who scatter the polfen i» seeking honey; that if field-mice are 
numerous they destroy the humble-bees' nests ; and that (owls 
and weasels being exterminated by game-keepers) the destruc- 
tion of field-mice depends upon the supply of cats ; which, there- 
fore, are a remote condition of the clover crop. Again, the com- 
munication of thought by speech is an example of something 
so common that it seems to need no explanation ; yet tot 
explain it is a long story. A thought in one man’s mind is the 
remote cause of a similar thought in another’s ; Here we have 
(i) a thought associate^ with mental words; (2) a connection 
^ between these thoughts and some tracts of the brain ; (3) a 
connection between these tracts of the brain and ^he muscle 
^of the larynx, the tongue apd the lips ; (4) movements of the 
chest, larynx an;f moqth, propelling and modifying waves Qf 
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air ; (5) the impinging of these ^r-waves upon another man’s 
ear, and by a complfeix mechanism exciting the aural nerve ; 

(6) the transfer of this excitation to certain tracts of his brain ; 

(7) a connection there with sounds of words and their 
associated thoughts. If one of these jinks fail, there is no 
communication. 

^ Thirdly, the SuJ;)sumption of several laws under one more 
general expression. ^ 

Thus the tendency of bodies to fall to the earth and the 
tendency of the earth itself (with the other planets) to fall into 
the sun, are subsumed under the general law that * All matter 
gravitates.* The same law subsumes the movements of the 
tide. By means of the notion of specific gravity, it includes 
^ levitation,* or the actual rising of some bodies, as of corks in 
water, of balloons, or flames in the air ; the fact being that 
these things do not tend to rise, but to fi|ll like ^everything 
else ; only as the water or air weighs more in proportion to its 
volume than corks or balloons, the lattef are pushed up. 

This process of Subsumption bears the same. relation to 
Secondary Laws^ jthat ..these do to particular facts. 
generalisation of man/Uparticular facts (that is, a statement of 
that in which they agree) is a law ; and the genST^lisSttioju of 
Uiese, laws. j(that is, again, a statement of* that in which they 
agree) is a higher Jaw; ^ji^this process, upwards or jdowp- 
wards, is essentially the course of scientific progress. Thp^ 
^rfe cting of any science consists in comprehending more and ^ 
more of the facts within its province, and in showing th^tjthjgyl 
all exemplify a smaller and smaller number of princip^s,| 
* >^ich express their most profound resemblances. 

! It can easily be shown that these three modes of explanation 
; all consist in generalising or assimilating the phenomena. 

The pressure of the air, of a liquid, fend motion in the direc- 
tion of least^ resistance, are all commoner facts than pumping ; 
fhat light travels faster than sound is a commoner fact than a 
thunder-storm or gun-firing. Each cjf the laws — ‘Cats kiU 
mice,* ‘Mice tlestroy humble-bees* nests^ ‘Humble-bees 
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fructify red plover*— is wider and expresses the resemblance 
of more numerous cases than the law thatf* Clover depends on 
cats*; befcause each of them is less subject to further condi- 
tions. Similarly, every step in 4ie communication of thought 
by language is less conditk)nal, and therefore more general) 
‘ than the completion of the process. 

In all the above cases, again, each law into which the 
phenomenon (whether pumping or conversation) is resolved, 
suggests a host of related resemblances : as the modifying of 
air-waves by the larynx and lips suggests the various devi(jes 
by which the strings aftd orifices of musical instruments modify 
the character of notes. • 

Asior Subsumptm(case( 3 )), iy;Qn$i5l5 entirely in proving 
the existence of an ecsentisil similarity betwen things where it 
1^/prmedyjxQtohs : as that the gyrations of the moon, 
the fall of apples, and the flotation of bubbles are all examples 
of gravitation : or that the purifying of the blood by breathing, 
the burning of a candfe, and the rusting of iron are alf cases 
of oxidation ; or thsft: the colouring of underside of a red- 
admirafs wings, the spots of the giraffe, the shape of a stick- 
caterpillar, the transparency of deep-sea ^nimals^ar^ countless 
other cases, though superficially so different, agree that 

they conceal and the*reby*protect the organism. 

Not atiy sort of likeness, however, suffices for scientijg[9 
explanation,; it must be * fundampilJ;^ ' ; or (as this is a vague 
expression) we may say that the only satisfactory explanation 
of concrete things or events, is to discover their likeness to 
others in respect of Causation. Hence attempts to help the 
understanding by familiar comparisons are often worse than 
useless. Any of the above examples will show that explana- 
tion, instead pf making a phenomenon seem familiar, puts (as 
the saying is) * quite a nfew face upon it.* The proneness to 
substitute familiarisation for radical explanation, is the easily 
besetting sin of human understanding ; ;:he most plausible of 
iiillacies, the most^ attractive) the most difficult to avoid even 
when we are on our guard against it. 
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§ 7. The explanation of Nature (if it be admitted to consist 
in generalisation, or the discovery of resemblance amidst 
differences) can never be completed. For — (i) theae are (as 
Mill says) facts, namely, fundamental states or processes of 
consciousness, which are distinct ;tin otjier words, they do not 
resemble one another, and therefore cannot be generalised 
or subsumed under one explanation. Colour, heat, smell, 
sound, touch, pleasure and pain, are so different tKat there is 
one group of conditions to be sought for each ; and the laws 
ofythese conditions cannot be subsumed under a more generjtl 
one without leaving out the very facts • to be explained. A 
general condition of sensation, such as the stimulating of the 
sensory organs of a living anilnal, gives no account of the 
special characters of colour, smell, etc . ; which are, however, the 
phenomena in question : and each of them has its own law. 
Nay, each distinct sensation, quality, or degree must have its 
own law ; for in each ultimate difference tliere is something 
that cannot be assimilated. Such differences amount, accord- 
ing to experimental Psychologists, to more than 40,000. 

(2) When physical science is treated objectively (that is, 
with as little reference as possible to the fact that all pheno- 
mena are only known in relation to the human mind), colour, 
heat, smell, sound (considered as sensations) are neglected, 
and attention is fixed upon certain of their conditions : Ex- 
tension, Figure, Resistance, Weight, Motion, with their 
derivatives. Density, Elasticity, etc. These are called the 
Primary Qualities of Matter; and it is assumed that they 
belong to matter by itself, whether i^e look on or not : whilst 
colour, heat, sound, etc.^ are called Secondary Qualities, as 
depending entirely upon the reaction of some conscious 
animal. From this point of view, the world is considered 
in the abstract, as a perpetual redistribution ot matter and 
energy. ^ 

• But, not^o dwell ppon the difficulty of reducing the activi- 
ties of life and chemistry to meqhanical principles, and even 
the modes of mechanical and physical ene^|^y to one another 
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(for, as Dr. Croll observed, equivalence is not identity) — even 
if this were done, complete explanation could not be attained. 
For — {a)*as explanation is the discovery of causes, we no 
sooner srifcceed in assigning thei causes of the present state of 
tbe world than we hare tOi inquire into the causes of those 
causes, and again the still earlier causes, and so on to infinity. 
But, this being impossible, we must be content, wherever we 
stop, to cdhtemplate the uncaused, that is, Onexplained ; and 
then all that follows is really unexplained. 

• Besides this difficulty, however, there is another tl^t 
prevents the perfectin|; of any theory of the abstract material 
world, namely (^), that it involves indre than one first principle. 
For we have seen that the Unitormity of Nature is not really a 
principle, but a merely nominal generalisation, since it cannot 
be definitely stated ; and, therefore, the principles of Contra- 
diction, Mediate ^quality, and Causation remain incapable of 
subsumption ; nor can any one of them be reduced to another ; 
so that they remain utfexplained. 

( 3 ) Another limit to explanation lies Jp the infinite character 
of every particular fact; so that we may know the laws of 
many of its properties and yet come far'ishort of understanding 
it as a whole. A lump of sandstone in the road : we may 
know a good dearabofit its specific gravity, temperature, 
chemical composition, geological conditions ; but if we inquire 
the causes of the particular modifications it exhibits of these 
properties, and further why it is just so big, containing so 
many molecules, neither more nor less, disposed in just such 
relations to one another as to give it this particular figure, why 
it lies exactly there rather than a yard off, and so forth, we 
shall get no explanation of all this. The causes determining 
each particular phenomenon are infinite, and can never be 
.computed ; and, therefo'Jfe, it can never be fully explained. 

§ 8 . Analogy is a kind of probable proof Jased upon 
imperfect similarity (as the best that .can be discoveredjf 
between the data of Comparison and the subject of our 
tnfereqce. ^ke Deduction an4 Induction, assumes 
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things which are alike in some respects •are also alike in 
others ; but it diffen from them in not appealing to a definite 
general law assigning the essential points of resemblince upon 
which the argument relies. Ih Deductive proof, thfo is done 
by the major premise of every syllogism : if the major says 
that ‘ All fat men are humourists,* and we can establish the 
minor, ‘X is a, fat man,* we have secured the essential 
resemblance that carries the conclusion. In Induction, the 
Law of Causation and its representatives, the Canons, serve 
the same purpose, specifying the essential marks of a cause. 
But, in Analogy, the resemblance relied’ on cannot be stated 
categorically. 

If we argue that Mars is inhabited because it resembles the 
datum, our Earth, (i) in being a planet^- (2) neither too hot 
nor too cold for life, (3) having an atmosphere, (4) sea and 
land, etc,, we are not prepared to say that ^^All planets having 
these^ characteristics are inhabited.* It is, therefore, not a 
deduction ; and since we do not know'^the original causes of 
life on the Earth, we#certainly cannot show by induction that 
adequate causes exist in Mars. We rely, then, upon some 
such vague notion of Uniformity as that * Things alike in some 
points are alike in others * ; which, plainly, is either false or 
nugatory. But, of course, if the Ifnear*' markings upon the 
surface of Mars indicate a system of canals, the inferenpe that 
he has intelligent inhabitants is no longer analogical, since 
canals can have no other cause. 

The cogency of any proof depends upon the character and 
definiteness of the likeness which one phenomenon bears to 
another ; but Analogy trusts to the general quantity gf likeness 
between them, in ignorance of what may be the really important 
likeness,' ^ 

If, having tried with a stone, an aij|i)le, a bullet, we find^ 
that they a^} break an ordinary window, and thence infer that 
1 cricket ball will da so, we do not reason by Analogy, but 
make instinctively a deductive exteftsion^of an induction^ 
merely omitting the explicit generalisation! * All missiles of a 
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certain weight, si2C and solidity break windows/ But if, 
knowing nothing of snakes except that tho viper is venomous, 
a child runs away from a grass-snake, he argues by Analogy ; 
and, thoujjh his conduct is prudetitially justifiable, his inference 
is, wrong: for there is »o la\f that ‘All snakes are venomous,' 
but only that those are venomous that have a certain structure 
of fang ; a point which he did not stay to examine. 

AnalogicAl argument, therefore, is only probable, and that in 
various degrees. 

• (i) The greater the number and importance of the poirAs ^ 
of agreement, the mote probable is the inference. (2) The 
greater the number and importance of the points of difference, ^ 
the less probable is the inference. (3) The greater the number 
of unknown properties in the subject of our argument, the 
less the value of any inference from those that we do know. 
Of course the nujnber of unknown properties can itself be 
estimated only by Analogy. In the case of Mars, thgy are 
probably very numerdus; and, apart from the evidence of 
canals, the prevalent assumption that* there are intelligent 
beings in that planet, seems to rest less upon probability than 
on a curiously imaginative extension of* the gregarious senti- 
ment, the chilly discomfort of mankind at the thought of being 
alone in the universe, and'a hope that there may be conversable 
and ‘dubable’ souls nearer than the Dog-star. 



CHAPTER XX 

PROBABILITY 

§ I. Chance was once believed to be a distinct power in the 
world, disturbing the regularity of Nature ; though, according 
to Aristotle, it was only operative in occurrences below the 
sphere of the moon. As, however, it it. now admitted that 
every event in the world is due to some cause, if we can only 
trace the connection, whilst nevertheless th^ notion of Chance 
is stijl useful when rightly conceived, we have to find some 
other ground for it than that of a spontlineous capricious force 
inherent in things. Eor such a conception can have no place 
in any logical interpretation of Nature : it can never be inferred 
from a principle, selling that every principle expresses an 
uniformity ; nor, again, if the existence of a capricious power 
be granted, can any inference be drawn from it. Impossible 
alike as premise and as conclusion, for Reason it is nothing at 
all. 

Every event is a result of causes : but the multitude of forces 
and the variety of collocations being immeasurably great, the 
overwhelming majority of events occurring about the same time 
are only related by Causation so remotely that the connection 
cannot be follov^d. Whilst my pen moves along the paper, a cab 
rattles ^own the street, bells in the neighbouring, steeple chime 
the quarter, a girl in the next housfe is practising her scalei^ 
and throughout the world innumerable events are happening 
which may never happen together again ; so that should one of 
them recur, w^ have no reason to e!i!pect ^any of the otheivs. 
This is Chance, or chance coincidence. The word coincidence 
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is vulgarly used cmly for the inexplicable concurrence of in- 
Utesting events — ** quite a coincidence 1 ** j 

On the other hand, many things are now happening together 
or coinciding, that will do so, for assignable reasons, again and 
again; thousands of men are leaving the City, who leave at 
the same hour five days a week. But this is not chance ; it is 
causal coincidence due to the custom of busirysss in this country, 
as determined by our latitude and longitude and other circum- 
stances. No doubt the above chance coincidences — writing, 
cab-rattling, chimes, scales, etc . — are causally connected at some 
point of past time. l*hey were predetermined by the condition 
of the world ten minutes ago ; and tfcat was due to earlier con- 
ditions, one behind the other, even to the formation of the 
planet. But whatever connection there may have been, we 
have no such knowledge of it as to be able to deduce the 
coincidence, or q^lculate its recurrence. Chance is 

defined by Mill to be : Coincidence giving no ground Ijp infer 
uniformity. * 

However, in fact, some chance coincidences do recur ac- 
cording to laws of their own : I say some^ but it may be all. If 
the world is finite, the possible combirfktions of its elements 
are exhaustible ; and, in time, whatever conditions of the world 
have concurred will concur again, and in the same relation to 
former, conditions. This writing, that cab, those chimes, those 
scales will coincide again : the Argonautic expedition, and the 
Trojan war, and all our other troubles will be renewed. But, 
to avoid melancholy, let us consider some more manageable 
instance, such as the throwing of dice. Every one who has 
played much with dice knows (so I am told) that double sixes’ 
are sometimes thrown, and sometimes double aces. Such 
coincidences do not happen once and only once ; th?y occur 
|Lgain and again, and a ^eat number of trials will show that, 
though their recurrence has not the regularity o^ cause and 
effect, it yet has a law of its own, namely — a tendency to average* 
regularity. In io/>oo fhrows there will be s^me number of 
double sixes; and the greater the number of throws the 
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more closely will the average recurrence of double sixes, or 
double aces, appro.:imate to one in thirty-six. Such a law 
of average recurrence is the basis of Probability. Chance 
being the fact of coincidence \ ithout assignable cau^, Proba- 
bility is expectation based on th:^ average frequency of i^s 
happening. 

§ 2. Probability is an ambiguous term. Usually, when we 
say that an event is ‘probable/ we mean that it is more- likely 
than not to happen. But, scientifically, an event is probable 
if ^our expectation of its occurrence is less than certainty, as 
long as the event is not impossible. Probability thus conceived 
is represented by a fraction. Taking i to stand for certainly, 
and o for impossibility, probability may be or xrrWi 

(generally) i. The denominator, of course, represents the 
number of times that an event happens, and the numerator the 
number of times that it coincides with another event. In 
throwing a die, the probability of ace turning up is expressed 
by putting the number of throws for the denominator and the 
number of times that {?ce is thrown for the numerator ; and we 
may assume that the more trials we make the nearer will the 
resulting fraction approximate to 

Instead of speaking of the ‘throwing of the die’ and its 
•turning up ace ’ as two events, the former is often called ‘ the 
event ’ and the latter ‘ the way of its happening.’ And these 
expressions may easily be extended to cover relations of distinct 
events ; as when two men shoot at a mark and we desire to 
represent the probability of both hitting the bull’s eye together, 
each shot may count as an event (denominator) and the 
coincidence of ‘ bull’s-eyes * as the way of its happening 
(numerator). 

It is Wso common to speak of probability a&a proportion. 
If the fraction expressing the probability, of ace being cast is j^, 
the proportion of cases in which it happens is i to s i or (as it 
is, perhaps, still moie commonly put) • the chances are 5 to i 
against it.’ ^ 

$ 3. As to the j gofln dis of, prpbabijity opinions differ. 
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According to one, view the ground js subjectijre : |;iipbabiUty 
depends, it is said, upon the quantity o^ omr Belief in the 
of n rertain events gr in its happening in a particular 
^ay. According to thfe other vigw the ground is objective, and, - 
in fact, is nothing else, than experience, which is most trust* 
worthy when carefully expressed in statistics. 

To the subjective view it may be objected, (a) that Belief 
cannot by, itself bq satisfactorily measured. Surely, no one 
will maintain that Belief, merely as a state of mind, always has ' 
a definite numerical value of which one is conscious, as xJ^X)r 
Let anybody miit a number of letters in a bag, knowing 
nothing of them except that one of fhem is X, and then draw 
them one by one, endeavouring each time to estimate the value 
of his belief that the next will be X ; can he say that his belief 
in the drawing of X regularly increases as the number of letters 
left decreases ? ^ 

If not, we see that (^) Belief does not uniformly correspond 
with the state of the facts. If in such a trial as proposed above, 
we really wish to draw X, as when lookifjg for something in a 
number of boxes, how common it is after a few failures to feel 
quite hopeless and to say : ** Oh, of course it will be in the last.’* 
For belief is subject to hope and fear, temperament, passion, 
and prejudice, and ndt mefely to rational considerations. And 
it is useless to appeal to * the Wise Man,* the purely rational 
judge of probability, unless he is producible. Or, if it be said 
that belief is a short cut to the evaluation of experience, be- 
cause in fact it is the resultant of all past experience, we may 
reply that this is not true. For everybody knows that one 
striking experience,, or two or three recent ones, will immensely ^ 
outweigh a great number of faint or remote experiences. More- 
over, the experience of two men may be practically equal, whilst 
their beliefs upon any queition greatly differ. Any two English- 
men have about the same experience, personal an^ ancestral, 
of the weather ; yet their beliefs in the sam tliat ‘ if it rain on * 
Sj. Swithin^s Day it,will min for forty days after * may differ as 
confident expectation and sheer scepticism. Upon which of 

X 
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these beliefs shall we ground the probability of forty days’ 
rain ? ^ 

But (^•), at any rate, if Probability is to be connected with 
Inductive Logic, it ought sjurely to' rest upon the same 
ground, namely — Observation. Induction, in any particular 
case, is not content with beliefs or opinions, but aims at 
probing, testing, verifying or correcting them by appealing 
to the facts j and Probability has the same object and the 
same basis. 

ifThere are, indeed, cases in which the conditions of an event 
are supposed to be mathematically predetermined, as in tossing 
a penny, throwing dice, dealing cards. In throwing a die, the 
ways of happening are six ; in tossing a penny only two, head 
and tail : and we usually assume that tha odds with a die are 
fairly 5 to i against ace, whilst with a penny * the betting is 
even’ on head or tail. Still, this assumption fests upon another, 
that the die is perfectly fair, or that the head and tail of a penny 
are exactly alike ; and this is not true. » With an ordinary die 
or penny, a very grea^^number of trials would, no doubt, give 
an average approximating to ^ or J ; yet might always leave a 
certain excess one way or the other, which would also become 
more definite as the trials went on ; thus showing that the die 
or penny did not satisfy the mathemUtical hypothesis. Buffon 
is said to have tossed a coin 4040 times, obtaining 1992 heads 
and 2048 tails; a pupil of De Morgan tossed 4092 times, 
obtaining 2048 heads and 2044 tails. 

There are other important cases in which probability is 
estimated and numerically expressed, although statistical 
' evidence directly bearing upon the point in question cannot be 
obtained ; as in betting upon a race ; or in the prices of stocks 
and sh&res, which are supposed to represent the^ probability of 
their paying, or continuing to pay, k certain rate of interest. 
But the judgment of experts in such matters is certainly base^ 
* iiponi- experience ; Itnd great pains axe taken to make^ the 
evidence as definite as ppssjbl^ by comparing records of spee^d> 
or by financill estimates ; though something must still be 
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allowed for report8»of the condition of horses, or of the prospects 
of war, etc. # 

However, where statistical, evidence is obtainable, no one 
dreams of preferring to estimate^ probability by the quantity of 
his belief. Insurance offices, dealing with fire, shipwreck, 
death, accident, prepare elaborate statistics of these 
events, and regulate their rates accordiijgly. Apart from 
statistics, aft what rate ought the lives of men aged 40 to be 
insured, in order to leave a profit of 5 per cent, upon j^iooo 
payable at each man’s death? Is * quantity of belief’ a suffi 
cient basis for doing fhis sum ? ^ 

§4. The ground of probability *is experience, then, and, 
when ever possible, statistics; which are a kind of inductions. 
It has indeed been arged that induction is itself based upop 
probability; that the subtlety, complexity and secrecy of 
nature are such, Jhat we are never quite sure that we fully 
know even what we have observed ; and that, as for l^s, {he 
conditions of the universe at large may at any moment be 
completely changed; so that all imuprfect' deductions, in- 
cluding the law of Causation itself, are only probable. But, 
clearly, this doctrine turns upon anothei*ambiguity in the word 
‘ probable.’ It may be used in the sense of ‘ less than abso- 
lutely certain’; ancf such doubtless is the condition of all 
humaq knowledge, in comparison with the comprehensive 
intuition of archangels ; or it may mean * less than certain 
according to cur standard of certainty,’ that is, in comparison 
with the law of Causation and its derivatives. 

We may suppose some one to object that by this relative 
standard even empirical laws cannot be called * only probable ’ 
as long as we * know no exception to them ’ ; for that is all that 
can be said /or the boasted law of Causation ; atfd that, 
accordingly, we can fraSae no fraction to represent their 
probability. That ‘all swans are white’ was at on j time, from 
this point of view, not probable but certain ; though we now* 
lyiow it to be false.. It Would have been an injjecorum to call 
it only probable as long as no other-coloured swan was 
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known ; not merely because the quantity of belief amounted to 
certainty, but because, the number of events (seeing a swan) 
and the number of their happenings in a certain way (being 
white) were equal, and iherefcye the evidence amounied to i 
or certainty.” « » 

But we reply, that such an empirical law is only probable, 
and that the estimjite of its probability must be based on the 
number of times that similar laws have been fout^l liable to 
exceptions. White crows, though rare, are exceptions to the 
law that crows are black ; and it is not uncommon to find 
allied varieties of animals differing ifi colour in different 
localities. Had the evidence been known and duly weighed, 
then, it could never have seemed more than probable that ‘ all 
swans are white.’ But what law, similar in rank to the law of 
Causation, presents any exceptions ? 

It ought not to be difficult to see that iiyiuction, * humanly 
speakif^g,’ does not rest on probability ; but that the probability 
of concrete events (not of mere mathenfatical abstractions like 
the falling of absoln/^ly true dice) rests on induction and, 
therefore, on causation. 

The inductive evidebce^underlj^mg an estimate of probability 
may be of three kinc^s : {a) direct statistics of the events in 
question ; as when we find that, at the age of 20, the average 
expectation of life is 39-40 years. This is an empirical law, 
and, if we do not know the causes of any event, we must be 
content with an empirical law. But {d) if we do know the 
causes of an event, ^and the causes which .may prevent its 
happening, and can estimate the comparative frequency of 
their occurring, we may deduce the probability that, the effect 
(that is, the event in question) will occur. Or (c) we may 
combine these two methods, verifying each by. means of the 
gthcr. Now either the method (^) or {d fortiori) the fiiethod 
(^) (both depending on causation) is more trustworthy than the 
method (a) by itself? 

But, further,ia_.mfmly.. stStistical law will only he 

true as long as the cause? induencing the event , remain, the 
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same. A die maj be found to turn ace once in six throws, on 
the average, in close accordance with tiathematical theory ; 
but if we load it on that facet the results will be very diiferent. 
So it is‘^lrith the expectation of 4 ife, or fire, or shipwreck. The 
increased virulence df soifie epidemic such as influenza, an 
outbreak of anarchic incendiarism, a moral epidemic of over- 
loading ships, may deceive the hopes oi insurance offices. 
Hence we'kee, again, that probability depends upon causation, 
^t causation upon probability. 

That uncertainty of an event^which arises not from ignoraftce 
of the law of its cause, but from ouj not knowing whether the 
cause itself does or does not^ occur at any particular time, is 
Contingency. 

§ 5. The nature bf an average supposes deviations from it. 
These deviations, or ‘errors,^ conform to the law that the 
greater are less frequent than the smaller, so that most of the 
events approximate to the average. The calcul^ion of 
probabilities, in fact, supposes a class or series of instances or 
events, subject (as far as known) toNomewhat similar con- 
ditions, though the conditions are not so similar as to result in 
uniformity. Where the more similar conditions predominate, 
they produce average instances; where dissimilar conditions 
occur, but in such a way as to cancel one another, the.average 
^ain •results ; where unusual conditions occur without can- 
celling, extraordinary instances appear. Hence if the average 
height of a nation is 5 ft. 6 in., most men will be about that 
size ; men of 5 ft. and 6. ft. will be rare, and those of 4 ft. 6 in. 
and 6 ft. 6 in. rarer still; whilst limits to height in both^ 
directions seem to be fixed by the nature of things. In casting 
a die, in sets of six throws, ace will turn up oftener once than 
twice^in each set of throws, oftener twice than three times, 
though it may appear every time in six, and even in continuous 
sets of sixes ; and, in such a case, there seems {ci priori) to b^ 
no necessary limit to th^ length of sequerTces that may occur in 
jhfinite trials. * « 

These considerations have an important bearing upon the 
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interpretation of probabilities. The average probability for 
any general class of series of events cannot be confidently 
^plied to any one. instance or to any special class of instance?, 
since this one, or this special rfass, may exhibit a striKhig error 
or deviation; it may, in fact, be* subj^ect to special causes 
Within the class whose average is firs.t taken, and, which is 
described by general characters as * a man,* or ‘ a die,* or * a 
rifle shot,* there may be special classes marked^ by special 
characters and determined by special influenceSf Statistics 
giving the average for ‘ mankind * may not be true of * civilised 
men,* or any still smaller flass such as ‘ inhabitants of U.S.A.* 
Hence life-insurance offices rely^ not merely on statistics of life 
and death in general, but collect special evidence in respect 
of different ages and sexes, and make ffirther allowance for 
teetotalism, inherited disease, etc. Similarly for individual 
cases : the average expectation for a class, •vhether general or 
special/ is only applicable to any particular case if that case is 
adequately described by the class characters. In England, for 
example, the average ^Expectation of life for males at 20 years 
of age is 39*40 ; but at 60 it is still 13*14, and at 73 it is 7*07 ; 
at 100 it is I *6 1, ot men 20 years old those who live more 
or less than 39*40 years are deviations or^errors ; but there are 
a great many of them. To insure the life of a single man at 
20, in the expectation of his dying at 60, would be a mere bet, 
if we had no special knowledge of him; the safety of an 
insurance office lies in having so many clients that opposite 
deviations cancel one another : the more clients the safer the 
business. It is quite possible that a hundred men aged 20 
should be insured in one week and all of them die before 25 : 
this would be ruinous, if others did not live to be 80 or 90. 

Not only in such a practical afair as insurance, but 
matters purely scientific, the minute ^nd subtle peculiarities 4^f 
in^diyidualsf have important consequences, ^qh man has a 
certain cast of mind, diajgqiqr, phygaue,.giymg,,?i distinctive 
tuin to all hiar actions even y?hen he tries to bq norm^il. In 
every employment this determines his Personal Equatiojd, pr 
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average deviation from the normal. The term Personal 
Equation is used chiefly in connection scientific observa- 
tioDi as in Astronomy, ^ch observer is liable to be a little 
wrong, •aend this error has to be jillowed for and his observations 
^corrected accordingly^ • 

The use of the term ‘expectation,* and of examples drawn 
from insurance and gambling, is apt to convey the notion that 
probability relates entirely to future events ; but if it is based 
on laws and causes ii can ha.ve no reference to point of time. 
'As long as conditions are the same events will be the s^e, 
whether we consider* uniformities or averages. We may there- 
fore draw probable infe^ncfis concerning the past , as well „j|s 
the future, subject to the same hypothesis, that the c^^ses 
affecting the events in question be the same, and similarly 
combined. On the other hand, if we know that conditions 
bearing on the subject of investigation, have changed since 
statistics were collected, or were different at some timej)revious 
to the collection of ^evidence, every probable inference based 
on those statistics must be corrected fijjt allowing for the altered 
conditions, whether we desire to reason forwards or backwards 
in time. • 

§ 6 . The rules for. the combinatioa of probabilities are as 
follows : 

(1) If two events or causes do not concur, the probability nf 
one or the other occurring is the sum of the separate pro- 
babilities. A die cannot turn up both ace and six ; but the 
probability in favour of each is J : therefore, the probability in 
favour of one or the other is J. Death can hardly occur from 
both burning and drowning ; if i in looo is burned and 2 iif 
1000 are drowned, the probability of being burnt or drowned 
is 

(2) If ^0 events are in^endent, having neither connection 
npr repugnance, the j>rpbability ofjtbeir coucujiiing 

by multiplying- together the separate •j^robabilitieaj^^ 
•ocjcurring. 

If in walking down a certain street 1 meet A once in four 
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times, and B once in three times, I ought (by mere chance) to 
meet both once in twelve times : for in twelve occasions I meet 
B four times ; but once in four I meet A. 

This is a very important r|ilc in scientific invefCigation, 
since it enables us to detect the p^esenoe of causation. Jor. 
if the coincidence of two events is more or less frequent than 
it would be if thejf were entirely independesRi^t, there is either 
connection or repugnance between them. If, e.g,, fn walking 
down the street I meet both A and B oftener than once in 
twelve times, they may be engaged in similar business, calling 
them from their offices at about the sarne hour. If I meet 

r 

them both less often than once in twelve times, they may 
betong to the same office, where one acts as a substitute for 
the other. Similarly, if in a multitude of throws a die turns 
six oftener than once in six times, it is not a fair one : that is, 
there is a cause favouring the turning of six. • 

If of,i? 0,000 people 500 see apparitions and 100 have friends 
murdered, the chance of any man having both experiences 
is ; but if each lii/is on the average 300,000 hours, the 
chance of both events occurring in the same hour is 
sioooV inrTnr- ^^wo events occur in the same hour 

oftener than this, there is more than a chance coincidence. 

The more minute a cause of connection or repugnance 
between events, the longer the series of trials or instances 
necessary to bring out its influence. The less a die is loaded, 
the more casts must be made before it can be shown that a 
certain side tends to recur oftener than once in six. 

(3) The rule for calculating the probability of a dependent 
event is clearly the same as the above ; for the concurrence of 
two independent events is itself dependent upon each of them 
occurring. My meeting with both and B in •the street is 
dependent on my walking there and on my meeting one of. 
them. Simjjarly, if A is ^ometimes a cause of B (though liable 
to be frustrated), and^B s :>metiraes of C (C and B having no 
causes independi^nt of B and A respect^ely),‘ the occurrence o§ 
C is dependent on that of B, and that again on the occurrence 
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of A. Hence we may state the rule: If two events are 
dependent each on another, so that if ^ne occur the second 
may (or may not), and if the second a third ; whilst the third 
never occurs without the second, nor the second without the 
•first i the probability that if the first occur the third will, is found 
by multiplying together the fractions expressing the probability 
that the first is a mark of the second anc^the second of the 
third* 

Upon this principle the value of hearsay evidence or tradition 
deteriorates, and generally the cogency of any argument bailed 
upon the combination of approximate generalisations dependent 
on one another or “ self-infirmative.” If there are two witnesses, 
A and B, of whom A saw an event, whilst B only hearc^A 
relate it (and is therefore dependent on A), what credit is due 
to B*s recital ? Suppose the probability of each man^s being 
correct as to what he says he saw, or heard, is f : then 
(I X I = the probability that B's story is true is a lit^p more 
than L if in attestations A is wrong 4 times, B can 
only be right in | of the remainder, o%9 times in 16. Again, 
if we have the Approximate Generalisations, ‘ Most attempts 
to reduce wages are met by strikes,' ind ‘ Most strikes are 
successful,' and learn, on statistical inquiry, that in every 
hundred attempts to reduce wages there are 80 strikes, and 
that 70 p.c. of the strikes are successful, then 56 p.c, of 
attempts to reduce wages are unsuccessful. 

Of course this method of calculation cannot be quantita- 
tively applicable if no statistics are obtainable, as in the 
testimony of witnesses ; and even if a numerical value could 
be attached to the evidence of a certain class of witnesses, it * 
would be absurd to assume it for particular members of the 
class withouUtaking account of their education, inter&t in the 
r,iise, ^prejudice, or general capacity. Still, the numerical 
illustration of the rapid deterioration of hears^ evidence^ 
when kss than quite veracious, puts\ us ^n our guard against 
nmour. To retail rumour may be as bad^as to invent an 
original lie. 
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(4) If an event may coincide with tw or more other 
independent events,*»the probability that they will together .be 
a sign of it, is found by multiplying together the fraetiQtls 
representing the improbability that each is a sign of. iVand 
wibtracting the product from unityv • 

This is the rule for estimating the cogency of cumulative 
testimony, circun\stantial evidence, analogical evidence; or, 
generally, for combining Approximate Generalisations “ self 
corroboratively.** 

•If, for example, each of two independent witnesses, or cir- 
cumstances, raises a probability of 6 to i in favour of a certain 
event; taking i to represent certainty, i-| is the improbability 
ot the event, notwithstanding each witness. Then y x T = ^jri 
the improbability of both proving it. Therefore the proba- 
bility of the event is 48 to i. The matter may be plainer if 
put thus : A is right 6 times in 7, or 42 in 49 ; in the remain- 
ing 7 (imes in 49 B will be right 6 times. Therefore, together 
they will be right 48 times in 49. 

If in an analogical Argument there were 8 points of com- 
parison, 5 for and 3 against a certain inference, and the 
probability of each ' point could be quantified, the total 
value of the evidence could be estimated by doing a similar 
sum. 

When approximate generalisations that have not been pre- 
cisely quantified combine their evidence, the cogency of the 
argument increases in the same way, though it cannot be 
made so definite. If it be true that most poets are irritable, 
and also that most invalids are irritable, a still greater pro- 
portion will be irritable of those who are both invalids and 
poets. 

On ttie whole, from the discussipn of probabilities there 
emerge four principal cautions as to their u^e : Not to mak^^ 
pedantic parade of numerical prpbabilityi where, the numb.Qjris 
have not been ascertainf/d ; Not tp trust to pur feeling of what 
is likely, if statistics can be .obtmned f liplrtp itppljLjWi average 
probability to special classes or individuals without .inquiang 
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y^ejher they correspond to. the. average typig ; and Not tO trust 
tp^the empirical probability of eveuts# ifc their causes can he 
discovered ^and made the basis of reasoning which the empirical 
probability may be used to verify. 

The reader who withes to pursue this subject further should 
read a work to which the foregoing chapter is greatly indebted, 
Dr. Venn's oj Chame. 



CHAPTER XXI 
DIVISION AND CLASSIFirATION 

§ 1. Classification, in its widest sense, is a mental grouping 
of< facts or phenomena according to their resemblances and 
differences, so as best to serve some ‘purpose. I say a 
“mental grouping”; for although in museums we often 
see the things themselves arranged in classes, yet such an 
arrangement only contains specimens representing a classi* 
fication. The classification itself may extend to innumerable 
objects most of which^have never been seen at all. Extinct 
animals, for example, are classified from what we know of 
their fossils ; and some of the fossils may be seen arranged 
in a museum ; but the animals themselves have disappeared 
for many ages. 

Again, things are classed according to their resemblances 
and differences : that is to say, those that most closely resemble 
one another are classed together on that ground ; and those 
that differ from one another in important ways, are distributed 
, into different classes. The more the things differ, the wider 
apart are their classes both in thought and in the arrangements 
of a museum. If their differences are very great, as with 
animals, vegetables and minerals, theuclassing of «them J(^Us to 
different departments of thought or science, and is often repsa. 
,sented in different mu|)eums, zoological, botanical, minera- 
logical. ^ B 

We must not/‘however, suppose that thefe-is only one way 
of classifying tbiDig.s. The same objects may be Raised jn 
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Wous ways according to the purpose in view. For gardening, 
we are usually content to classify plantj into trees, shrubs, 
flowers, grasses and weeds ; the ordinary crops of English agri- 
culture aje distinguished, in settling their rotation, into white 
and green ; the botapist writes about monocotyledons and 
dicotyledons. The principle of resemblance and difference is 
recognised in all these cases; but what resemblances or 
differences^ are important depends upon tlie purpose to be 
served. 

^ Purposes may themselves be classified ; and here the most 
important distinctiorf for Logic is between (a) special or 
practical purposes, as in gardening o*r hunting, and (^) general 
or scientific, as. in Botany or ZJ)ology. The scientific pjurpcjse 
is merely knowledge^ it may indeed subserve all particular or 
practical ends, but has no other end than knowledge directly 
in view. And wjiilst, even for knowledge, different classi- 
fications may be suitable for different lines of ^quiry, 
in Botany and Zooldgy the Morphological classification is 
(I suppose) that which gives the flipst general and com- 
prehensive knowledge (see Huxley, On the Classification of 
Animals, ch. i). Most of what a logi( 5 ian says about classi- 
fication is applicable to the practical kind ; but the scientific 
(often called ‘ Naturll Classification ’), as the most thorough 
and cpmprehensive, is what he keeps most constantly before 
him. 

Scientific classification, of course, comes late in human 
history, and at first works over earlier classifications which 
have been made by the growth of intelligence, of language, and 
of the practical arts. Even in the distinctions recognised by * 
animals, may be traced the grounds of classification. A cat 
does not confound a dog with one of its own spectes, nor 
w^ter^ith milk, nor cabbage with fish. But it is in the 
development of language that the prof ress of insti^jetive classi- 
fication may best be seen. The use ^f general nameis implies* 
the recognition (^•class8s of things correspoiidiiig to them, 
which form their denotation, and whose resembling qualities 
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so Ear as recognised, form their connotation ^ and such names 
arc of many degrees p( generality. The use of abstract names 
shows that the objects classed have also been analysed, ind 
that their resembling qualities have been recognised amidst 
diverse groups of qualities. * , 

Of the classes marked by popular language it is worth while 
to distinguish two^ sorts {c/, chap. xix. § 4) : Kinds, and those 
having but few points of agreement. ^ 

But the popular classifications, made by language and the 
, pr/mitive arts, are very imperfect. They omit innumerable 
things which have not been found useful' or noxious, or have 
been inconspicuous, or feave not happened to occur in the 
region inhabited by those who*^ speak a particular language ; 
and even things recognised and named may have been very 
superficially examined, and therefore wrongly classed, as when 
a whale or porpoise is called a fish, or a glowworm is con- 
founded with snakes. A scientific classification, on the other 
hand, aims at the utmost comprehensiveness, ransacking the 
whole world from the depths of the earth to the remotest star 
for new objects, and scrutinising everything with the aid of 
crucible and dissecting knife, microscope and spectroscope, to 
find the qualities and constitution of everything, in order that 
it may be classed among those things wl\h which it has most 
in common and distinguished from those other things from 
which it differs. A scientific classification continually grows 
more comprehensive, more discriminative, more definitely and 
systematically coherent. Hence the usis of classification may 
be easily perceived. 

§ 2. The first use of classification is the better understanding 
of the facts of Nature (or of any sphere of practice) ; for under- 
standing consists in perceiving and comprehending the likeness 
and difference of things, in assimilating and distingV.ishing 
them; and^in carrying lout this process systematically new 
wrrelations of propertip are continually disclosed. Thus 
classification is^plosely analogous to-^we may say^ a kind pf— 
explanation. Explanation has been shown (chap. xix. § 5) to 
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consist in the discovery of the l^ws or causes of changes in 
Nature ; and laws and causes imply similarity, ojr like changes 
under like conditions : in the same way classification consists 
in the discovery of resemblances in the things that undergo 
change. We may say (subject to subsequent qualifications) 
that Explanation analyses Nature in its dynamic, Classification 
.in its static aspect. In both cases we have a feeling of relief, 
When the cause of any event is pointed out, or an object is 
assigned its place in a system of classes, the gaping wonder, 
or confusion, or perplexity, occasioned by an unintelligible 
thing, or (worse) by a» multitude of such things, is dissipated. 
No doubt, some people are more than others susceptible of 
this pleasure and fastidious abdut its purity. , 

A second use of glassification is to aid the memory. It 
strengthens memory, because one of the conditions of our 
remembering things is, that they resemble what we last thought 
of ; so that to be accustomed to study and think of things in 
classes must greatly facilitate remembrance. But, besides this, 
U]mjpjrayes„.the character of raem.ory,.byjnaking us more likely 
to remember what we want. For what we want in any emer- 
gency is to remember what served the purpose in similar cases ; 
or to recall cases similar to the present one, as in warding a 
blow, or solving a problem, or illustrating an essay. Here 
again, explanation and classification have the same use ; they 
both tend to rationalise the memory, and to organise the mind 
in correspondence with Nature. 

Every one knows how ^ poor mind is always repeating itself, 

going by rote through the same train of words^ ideas, actions ; ^ 

and that such a mind is neither interesting nor practical. It is ^ 

not practical, because the circumstances of life are rarely 

exactly repeated, so that it is rarely enough for our •present 

puipos^y to remember only one former case ; we need several, 

thaT by comparing (perhaps automatiially) their resemblances 

and differences with the one before usl we>may select a course* 

of action, or ** nrlnrinle. «r a. naralli^l. tn nnr immpHiat#* 

» * 

oeedsj 
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Thus, greater fertility and flexibility of thought seem natunily 
to result from the practice of explanation and classificatiQi)* 
But it must be honestly added, that the result depends upon 
the spirit in which such study is carried on ; for if we, are too 
fond of finality, too eager to believe that we have already 
attained a greater precision and comprehension than are in 
fact attainable, nothing can be more petrific than * science,’ and 
our last state may be worse than the first. Of this, students of 
Logic have often furnished examples. 

4 § 3- Classification may be either Deductive or Inductive.; 
that is to say, in the formation of classes, as in the proof of 
propositions, we may, on the whole, proceed from the more to 
th^ less, or from the less to the more general ; QOt that these 
two processes are entirely independent. « 

, If we begin with some large class, such as * Animal/ and 
subdivide it deductively into Vertebrate^and Invertebrate, yet 
the principle of division (namely, central structure) bas first 
been reached by a comparison of examples and by generalisa- 
tion ; ifi^ on the othe];‘^hand, beginning with individuals, we 
group them inductively into classes, and these again into wider 
ones (as dogs, cats, hoii>es, whales and monkeys into mammalia) 
we are guided both in special cases by hypotheses as to the 
best grounds of resemblance, and throughout by the general 
eprinciple of classification — to associate things that are alike 
and to separate things that are unlike. This principle holds 
implicitly a place in classification similar to that of causation 
-in inductive proof; and whatever the remote origin or basis of 
"these principles, that is a question for Psychology or for Meta- 
physics : they are now principles of intelligence, of Logic and 
of Science. Here, as in proof, induction is implied 

in deduction,, and deductiori in inducupn. Still, the two modes 
(rfjprocedure may be usefully distinguished : in deduc^on, we 
'^vance from a whole tol its parts, from, general to^pedaTVia 
Hnduction, from sp«cial|(or particular) to .general ilOmJJie 
parts to their infhole. 
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§4. T he pr ocess of .. Deductive Classification, or Formal 
IMyision, may be represented thus : ^ 

A 

I , 

I : I 

A B Ab 



ABC ABC AbC Abe 

Given anj class (A) to be divided.^^ fw ^ 

fT^elect one important character, attribute, or quiility (]^ 
not common to all the individuals cbmprehended in the class, 
3 L§Jll^ba§is of -division {Jundahtenium divisionis). 

Proceed by Dijhotomy; that, is, cut the given class into 
two, one having the selected attribute (say, B), tb.^^other not 
^ving it(b). This, like all formal processes, assumes the 
principles of Contradiction and Excluded Middle, that ‘ No A 
is both B and not-B,* and that ‘ Every A is either B or^ot-B ' 
(chap. vi. § 3 ) ; %nd if these principles are not true, or not 
applicable, the method fails. 

When a Class is thus subdivided, it may be called, in relation 
to its subclasses, a Genus ; and in relation to it, the subclasses 
may be called Specios : thus — Genus A, Species AB and Ab, 
etc, 

Proceed gradually in the order of the importance of 
characters; that is, having divided the given class, subdivide 
on the same principle the two classes thenee ^.rising; 

^ain and again, step by step, until all the characters are 
exhausted : Divisio ne fiat per saltum. 

Suppose we were to attempt an exhaustive classification of 
things by this method, we must begin with * All Things,’ and 
divide Jhem (lay) into phenomenal and not-phenomenal, and 
thd&Tsubdivide phenomena, and so onf thus ; 
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All things 


I I 

Phenomenal Not-phenomenal 


Extended ** (jnextended 

I (e.g. , Pleasure and Pain) 


Resistant Non-resistant 

(Matter) (Space) 

« \ 

I I 

Gravitating Non-gkavitating 


Simple Compound 

Having subdivided ‘Simple’ by all possible characters, we 
must then go back and similarly subdivide Not-phenomenal, 
Unextended, Non-resistant, Non-gravitating, and Compound. 
Now, if we knew all posfeible characters, and the order of their 
importance, we might prepare i priori a classification of all 
possible things; at least, of all things that come under the 
principles of Contradiction and Excluded Middle. It might, 
indeed, appear that many of our compatments had nothing 
actual answering to them ; there may, for example, be nothing 
that is not phenomenal to some mind, or nothing that is 
extended and non-resistant (no vacuum), and so forth. It is 
true that this implies a breach of the rule, that the dividing 
quality be not common to the whole class ; but, in fact, doubts 
• have been, and are, seriously entertained whether these com- 
partments are filled or not. If they are not, we have concepts 
representing nothing, which have perhaps been generated by 
the mere force of grammatical negation ; and, on the s;rengih 
of these empty concept^ we have been misled into diviffrftg 
• by an attribute, wh^h (being universal) cannot be a funda- 
menfum divisio^t^. But* though in such a classification places 
might be empty, there would be a place f6r everything ; for 
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whatever did not come into some positive class, such as 

Gravitating, must, at any rate, fall unde^ one of the negative 
classes (the ‘ Nots *) that would run down the right-hand side 
of the T^ble and of its subdivisions. 

, This is the ideal qj^clgi^ification. Unfortunately, however, 
we have to learn what characters or attributes are possiblie,t,by 
experience and comparison; we far from knowing thenaall : 
^d we do not know the order of their importance ; nor are we 
even clear what ‘ important * means in this context, whether 
widely prevalent,* or ‘ ancient,* or ‘ causally influential,** or 
‘ indicative of others.^ Hence, in classifying actual things,Jly^ 
inductive method of beginning with particular, things, and 
sorting them according to their likeness as discovered ^ by 
investigation of thair nature, must clearly always be resorted 
to. The exceptional cases, in which deduction is really useful, 
occur where certain limits to the number and combination of 
qualities happen to be known, as they may be ii^ human 
institutions, or where there are mathematical conditions. Thus, 
we might be able to classify order? pf Architecture, or the 
legitimate metres and stanzas of English Poetry ; though, in 
fact, these things are too free, subtle and complex for deductive 
treatment : for do not the Arts grow like trees ? The only 
sure cases are mathSmatteal ; as we may show that there are 
possible only three kinds of plane triangles, four conic sections^ 
five regular solids, eU, 

§ 5. The rules for Division are as follows : 

I. Each Sub-class,, or Species, should comprise less than. the 
Class, or Genus, to be divided. T> 

This provides that the Div ision shall be a real oije» and not® 
based upon an attribute common to the whole class; that, 
therefore, th^ first rule for making a division shall hive been 
co^i?tely adhered to. But, as in § 4, we are here met by a 
logical difficulty. Suppose the class ^to be divided is A, and 
we attempt to divide upon the attribute* B, into AB and Ab? 
is this now a tru^ •division, if we do not knpw any A that is 
not B ? As far as our knowledge extends, we have not divided 
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A at all. But, on the other hand, our knowledge of concrete 
things is never exhau^ive ; so that, although we know of no A 
that is not B, it may yet exist, and we have seen that it is a 
logical caution not to assume^ what we do not know.* In a 
deductive classification, at leasts it sC;em5 better, to regard every . 
attribute as a possible ground of division* Hence, in the 
above division o^ ‘All Things,* — * Non-phenomenal/. ‘Ex- 
tended-Non-resistant,* ‘ Resistant-Non-gravitating,* ^pear as 
negative classes (that is, classes based on the negation jofjui 
attribute), although their real existence may be doubtful. But, • 
if il.is is justifiable, we mu^t either rewrite the first test of a 
division thus : ‘ Each sub-class should possibly comprise less 
thsw the class to be divided * ; or else we must confine the rule 
to (a) thoroughly empirical divisions, as nn dividing Colour 
into Red and Not-red, where we know that both sub-classes 
are real ; and (b) divisions under demonstrable conditions — as 
in dividing the three kinds of triangles by the quality equi- 
lateral, we know that it is only applicSble to acute-angled 
triangles, and do not valtempt to divide the right-angled or 
obtuse-angled by it. 

2. The Sub-cla sses taken together should be equal to Jhe 
Class to be divided: the sum of the. Species constitutes, .the 
Genus. This provides that the Division shall be exhaustive; 
which is always secured by dichotomy, according to tha prin- 
ciple of Excluded Middle ; because whatever is not in the 
positive class, must be in the negative: Red and Not-red 
include all colours. 

3. The Sub-classes must be opposed or mutually exclusive : 

Species must not overlap^ This again is secured by Dichotomy, 
according to^the prindplc-- of ..Contradiction^ the 

Division be made upon one attribulip at a time, But^if we 
attempt to divide simjilteneously upon two attribut es^ p s 
^ Musicians *tupon ‘natioWity* and ‘method,* Tre ge t what in 
called a Cross-diviston, thus: ‘German Musicians,* ‘Nof- 
Geiman,* ‘Classical,* ' Not-Classical,^ for tl^se classes may 
overlap, the same men sometimes appearing in two groups-— 
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Bach in ‘Germaa' and ‘ Classical/ Pergolesi in *Not-German 
and ‘Classical/ If, however, we divide ^Musicians upon these 
attributes successively, cross division will be avoided, thus : 


^Musicians 


I 

Classical 

I 

# I 

German Non-German 


Non-classical 

• I 


German Non-German 


Here no Musician Arill be found in two classes, unless 
written works in two styles, or unless there are works whose style 
is undecided. Let this “ unless — or unless ” suggest cautiop in 
using dichotomy a» a short cut to the classification of realities. 

4. No Sub-class must include anything that is not comprised 
in the class to b^divided : the Genus comprises all the Species. 
Do not divide Dogs into fox-terriers and dog-fish. 

§ 6. The process t)f Inductive Classification may T)e repre- 
sented thus^: 

Given any multitude of individuals to be classified : 

^ (i) Place together in groups (or in (bought) those things th^itc^ 
have in common the most, the mosUrideJy .diffusedjawl.^ 
most important guaTities! 

(2) . Connect those groups which have, as groups, the greater 
resemblance, and .separate those that have the j^reater 
difference. 

(3) Demarcate, as to higher or more -general classes, 

those groups of groupj^ Jhst ipappttant . cbaract^^^ in 

\ and, if possible, on the same principlej, form thesj? 
hig her classes into classes higher Still :Jhat is to say, gradugJjB 
Ae classificq^tion upwar<js. • 

^.ii^mlst, in Division the terms * Genus' and ‘Species' are 
entirely relative to one another and ^ave no fixe^ positions in 
a grac^ation of classes, it has been usual, *in Inductive Classifi- 
•cation, to confige* the term ‘ Species ' to classes regarded as 
lowest ia the scalci to give the term * Genera ’ to classes on the , 
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step above, and at each higher step to tind some new term 

such as ‘ Tribe,’ ‘ Orc^pr,’ ‘Sub-kingdom,’ ‘ Kingdom ’ ; as may 
be seen by turning to any book on Botany or Zoology. If, 
having fixed our Species, we find them subdivisible, it^is usual 
to call the Sub-species ‘ Varieties.’ r 4 

Suppose we attempt to classify by this method the objects in 
an ordinary sitting-iooni. We see at a glance carpets, mats, 
curtains, grates, fire-irons, coal-scuttles, chairs, sofas, tables, 
books, pictures, musical instruments, etc. These we may call 
* S pec ies/ Carpets and mats clearly go together; so do chairs 
■^^'isf^isofas ; so do grates, fire irons, and coal-scuttles ; and so on. 
*^rhese greater groups, or higher classes, we may call ‘ Genera.’ 
Pulting together carpets, mats and curtains as ‘ warmth-fabrics 
chairs, sofas and tables as ‘supports’; books, pictures and 
musical instruments as ‘means of culture*; these groups we 
may call Orders, up the whole as, froii the housewife’s 
point of^yiew, ‘ furnitur^.’ If we then subdivide some of the 
species, as books into poetry, novels, travels, etc. these Sub- 
species may be considej^d ^ Varieties.’ 

A Classification thus made, may be tested by the same rulfis 
as those given for testidg a Division; but if it does not stand 
the test, we must not infer that the classification is a bad one. 
If the best possible, it is good, th6ugh* formally imperfect: 
whatever faults are found must then be charged upon the 
‘ matter,’ which is traditionally perverse and intractable. If, 
for example, there is a hammock in the room, it must be classed 
not with the curtains as a warmth-fabric, but with the sofas as 
a support; and books and pictures may be classed as, in a 
'peculiar sense, means of culture, though all the objects in the 
room may have been modified and assorted with a view to 
gratifying and developing good taste. ^ 

§ 7- Xh£_.,diJ5culty- of classifying, patural objects tlj^v^y 
great, L js^ot enough jfo consider their extfsrnal appearance : 
^haustiye knowledge af their internal structure is necessaiy, 
and of the functions of. every part of Sheir struaure. Th is } § 
I and has occupied many of thfli 
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greatest minds foiwery many years. The following is a 
outline of the classihcation of the 

Animal Kingdom 

p — ^ 1 

SuB-KiNGpi3[M.: Vertebrates Invertebrates (5 Sub-kingdoms) 

i • ^1 

Sauropsida Ichthyopsida 

I — ' — r — ^1 

Class : Mammals Birds Reptiles Amphibia Fishe® 

j — , 

Sub -class: Placental • Implacental 

I* i ^1 

Division: Monodelphia Didelphia Ornithodelphia 

_J ^ ^ j I 


Qrdbr; Quadruraana Rodentia Carnivora Ungulata Csetacea, r/r. 

• I * 

i I* I 

Sections Pinnigrada Plantigratla Digitigrada 


(Seals, (Bears,//#.) 


I 


I 


Geniul ; Mustelidae Viverridae Hyaenidae Canidae Felidae 
(Weasels, etc,) (Civets, etc,) 


Species ; 


III III 

Lion Tiger Leopard Puma Lynx Cat, etc. 


I i I 

Variety.; African Syrian Cave-lion (extinct) 


As there is not space.enough to tabulate such a classification 
in iull I have developed at each step the most interesting 
groups : Vertebrates, Mammals, Monodelphia, Carnivora, Digi- 
tigrada, Felidae, Lion. Most of the oth<#r groups in each gradb 
«arealso subdivisible, tHough some of few^r 

sub-classes than others* 
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To see^ however, Jrue character^ of Ihk classification, yrft 

must consider that jt is based chiefly upon knowle4g®, oi' 
existing;, animals, ^me extinct animals, known by,tfe^r 
fossils, find places in it; for others new places h^ve been 
made. But it represents, on th» whole, a cross-section, or . 
cross-sections, of Nature as developing in time ; and, in order 
to give a just view^of the relations of animals, it must be seen 
in the light of other considerations. The older systems^ of 
classification, and. the rules for making them, seem. to. have 
assumed that an actual system of classes^^of what Mill calls. 
«LK.i.nds/ exists in nature, that the felations of Kinds in 
this system are determined by quantity of resemblance in 
co,-existent qualities, as the ground of their affinity. 

§ 8, Darwin’s doctrine of the origin of*‘Species modifies the 
conception of natural classification in several ways. In the 
first place, if all living things are blood-relations, modified in 
the course of ages according to their various conditions of life, 
‘Affinity ’ must mean ‘nearness o f comrtion d e sce nt’; and it 
seems irrational to prp^ose a classification upon any other 
basis. We have to consider the Animal (or the Vegetable) 
Kingdom as a family Ifee, exhibiting a long line of ancestors, 
and (descended from them) all sorts of cousins, first, second, 
third, eU., perhaps once, twice, or’oft&er ‘removed’. Of 
{ course, animals in the relation of first cousins must be classed 
as nearer than second cousins, and so on. 

But, if we accept this principle, and are able to trace 
relationship, it may not lead to the same results as we should 
reach by simply relying upon the present ‘quantity of 
resemblance unless we understand this in a very" particular 
way. 'For the most obvious features of an animal may have 
been recently acquired, as often happens with th 9 se characters 
which adapt an animal to its habits of life, as the wings 
bat, or the^ fish-like shape of a dolphin; or as in cases of 
''mimicry*. Some butterflies, snakes, etc., have grown to 
resemble closely^ in a superficial wa^r, otbej^ butterflies and 
SUjJies, from which a stricter investigation widely separates 
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them ; and this superficial resemblance is probably a recent 
acquisition, for the sake of protection : tjie imitated butterflies 
being nauseous, and the imitated snakes poisonous. On the 
other hand, ancient and important traits of structure may, in 
. some species, have dwindled into inconspicuous survivals or 
be still found only in the embryo ; so that only great know- 
ledge and sagacity can identify them ; yet ^ipon ancient traits, 
though hidden, classification depends. The seal seems nearer 
allied to the porpoise than to the tiger, the shrew nearer to the 
* mouse than to the hedgehog ; and the Tasmanian hyaena^ or 
the Tasmanian devil* looks more like a tiue hysena, or a bad§??si|» 
than like a kangaroo ; yet the seal is nearer akin to the tiger, 
the shrew to the hedgehog, and the Tasmanian carnivores ♦aie 
marsupial, like the* kangaroo. To overcome tliis difficulty wej 
must understand the resemblance upon which classification is 
based to included resemblance of Causation , that is, the fact 
itself of descent from common ancestors. In th^ case of 
organic beings, all ofher rules of classification are subordinate 
to one : trace the genealogy of every ferm. 

By this rule, however, we get a definite meaning for the 
phrase ‘important or fundamental attribute* as determining 
organic classes; namely, most ancient, or ‘best serving to 
indicate community of origin.* Grades of classification will 
be determined by such fundamental characters, and may cor- 
respond approximately to the more general types (now mostly 
extinct) from which existing animals have descended. 

^n the second plac^by the hypothesis of development (the 
fixity of species is discredited^ The lowest grade of ^a cla ssifi- 
cation is made up not of well-defined types unchanging from* 
age to age, but of temporary species, often connected by 
uncertj^irr and indistinct varieties : some of which* may, in 
if the conditions of their existence alter, undergo such 
changes as to produce new species. Hence, again, the notion 
that Kinds exist in organic nature muSt be greatly modifie<f. 
During a given jeKod m a few thousand ye^s, Kinds may be 
recognised, because, under sucb conditions as now orevail in 
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the world, that period of time is insufficieat to bring about 
great changes. But, it be true that lions, tigers, and leopards 
have had a common ancestor, from whose type they have 
gradually diverged, it is plain that their present distinctness 
results only from the death of intermediate specimens and the 
destruction of intermediate varieties. Could we, by the 
evidence of fossils^ restore all the ranks of the great proces- 
sions that have descended from the common ancestor, we 
should find nowhere a greater difference than between offspring 
and parents ; and the appearance of Kinds existing in nature, 
is so striking in a museum or zoological garden, would 
entirely vanish. 

A classification, then, as formerly observed, represents a 
cross-section of nature as developing in time.: could we begin 
at the beginning and follow this development down the course 
of time, we should find no classes, but an ev^^r-moving, chang- 
ing, spr^ding, branching continuum. It may be represented 
thus : Suppose an animal (or plant) A, extfending over a certain 
geographical area, subj(y£ to different influences and conditions 



of climate, food, hill and plain, woodcind prairie,. enemas and 
rivals, and undergoing nv^difications here and there in adapta- 
Jion to the ^^arying conditions of life : then varieties appear. 
These varieties, diverging more and more, become distinct 
Species (AB, Aft, AD, AX). Some cSf theslbi^pecies, the more 
widely diffused, again produce varieties ; which, in turn, become 
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Species (ABE, ABP*, ADG, ADH). From these again, arise, 

• ABFI, ABFJ, ADHK, ADHL, ADHM.^ Then ABE, ABF, 
and ADH are Genera (ADG being extinct) ; and the earlier 
types represent Families and Orders. 

. If in this age a cjassifi#r appears, he finds seven living 
Species, which can be grouped into four Genera (ABE, ABF, 
AC, ADH), and these again into three Families (AB, AC, AD), 
all forming one Order. If the fossils of ADG and AX can be 
found, he fias two more Species, one more Genus (ADG), and 
One more Family (AX). For AC, which has persisted yn- 
changed, and AX, which has become extinct, are both of th^*. 
Families, each represented by only one Species. 

But now suppose that he could find a fossil specimen^ of 
every generation (himdreds of thousands of generations), from 
ABFI, etc.^ up to A; then, as each generation would only 
differ from the preceding as offspring from parents, he would 
be unable at any point to distinguish a Species ; at most, he 
would observe a slightly marked variety. ABFI anS ABFJ 
would grow more and more alike, ufltjl they became indistin- 
guishable in ABF ; ABF and ABE would merge into AB ; 
AB, AC, AD and AX would mergd into A. Hence, the 
appearance of Species is due to our taking cross-sections of 
time, or comparing fdl'ms^hat belong to periods remote from 
one another (like AX, ADG, and ADHK, or AD, ADH and 
ADHK), and this appearance of Species depends upon the 
destruction of ancestral intermediate forms. 

Ill the third place, the hypothesis of development modifies 
the logi^l character of classification : it no longer consists in 
a direct .induction of co-existent characters, but is largely 
deduction of these from the characters of earlier forms, 
together wit^ the conditions of variation; in othet words, 
the ^e^nition of a species must, with^ the progress of science, 
cease to be a mere empirical law of co-existence ^and become 
a derivative law of Causation. But, after* all, this was alread/ 
implied in the ^ositioif that causation is |he fundamental 
principle of the explanation of gonctete things ; andf accord* 
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ingly, the derivative character of species «or kinds extends 
beyond organic natujre. 

§ 9. The classification of inorganic bodies also depen^^ on 
causation. There is the physical classification intp Solids, 
Liquids, and Gases. But these states ot matter are dependent, 
on temperature ; at least, it is known that many bodies may, 
at different temperatures, exist in all three states, They 
cannot therefore be defined as solid, liquid, or gaseous 
absolutely, but only within certain degrees of temperature, 
and therefore as dependent upon causation. Similarly, the 
—Illogical classification of bodies, according to relative anti- 
quity (primary, secondary, tertiary, with their subdivisions), 
and mode of formation (igneous and aqueous), rests upon 
causation; and so does the chemical classification oil ^com- 
pound bodies according to the elements that enter into them 
in definite proportions. Hence, only the classification of the 
r elemen{s tbemselyes (amongst concrete things), at present, 

. ^ depends largely upon empirical Co-existence. If the elements 
. ,jemain irresolvable info anything simpler, the definitions of 
the co-existent characters that distinguish them must be 
reckoned amongst the*ultimate Uniformities of Nature, But 
if a definite theory of their origin both generally and severally, 
whether out of ether vortices or«whaT-not, shall ever gain 
acceptance, similarity of genesis or causation will naturally be 
the leading consideration in classifying the chemical elements. 
In fact, thejultimate . explanation. of. natm^ causation ; 

thlt.Law of Causation Jg^ tlm^barJcbQM of 
the sjstem of Experience. 



CHAPTER XXII • 

* 

NOMENCLATURE, DEFINITION, PREDICABLES 

• 

§ X. Precision of thought needs precision of language,^!' 
only for recording such thougj^t and for communicating it to 
others, the two uses most frequently insisted upon, but &xn 
for forming general <3r abstract ideas. It i^. true that we cao 
often remember with great vividness persons, things, landscuqies, 
changes and actions of persons or things, without the aid pf 
language (though words are often mixed with such trains of 
imagery), and thus miy fprm judgments and inferences In par- 
ticular cases ; but for general notions, judgments and inferences 
not merely about this or that man, Bismarck or Garibaldi, but 
about all men or all Germans, we need* something besides the 
few images we can form of them from observation or from 
pictures. Even in those tases where we may possess generic 
imagea, say, of ‘horse ’ or ‘cat’ (that is, images formed, like 
composite photographs, by a coalescence of the images of all 
the horses or cats we have seen, so that their common properties 
stand out and their differences frustrate and cancel one another), 
these are useless for precise thought ; for the generic image will 
not correspond with the general appearance of horse or cat, 
unless we have had proportional experience of all varieties and 
have bijpn iraipartially interested in all ; and, besides, \hgj jre, 
want/or general thought is not a generic image the appear- 
ance of thix^?, though it were much more definjje and fairly 
representative than such images ever are,Tbyit A. general repjte* 
important Cbaracteiis; whilh may be con- 
nected with internal organs, such as none but an anatomist 
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ever sees. We require a symbol CQiiQcdted witb^the geneml 
character of a thingt^gr^qualilty, or process, as scientifically 
determined, whose representative truth may be trusted in 
ordinary cases, or may be verified whenever doubt arises. 
Such symbols are for most purpopses pv^ovide^ ..by Janguage ; 
Mathematics and Chemistry have their own symbols. 

§ 2. First, then,^tlijere should be. “ aname for every impg^ant 
meaning”: (a) A Nornendature^or system of the na mes of all 
classes of objects, adapted to the use of each science. Thus, 
iniOeology there are names for classes of rocks and strata, in 
•Chemistry for the element^ and their cohipoiinds, in Zoology 
and Botany for the varieties and^ species of animals and plants, 
thciir genera, families and orders. 

To have such names, however, not the whole aim jn 
forming a scientific languagCi it is desirable that they.^.bPUld 
be systematically significant, and even elegant. Na^es,Jike 
other ii^struraents, ought to be efficient^ and the efficiency of 
names consists in conveying the most rlieanipg with the iCA^t 
efifort. In Botany aiw Zoology this result is obtained by 
giving to each species a composite name which includes that 
of the genus to which ft belongs. Thus the species of Felidae 
given in chap. xvii. § 7, are called Felts leo (lion), Fells tigris 
(tiger). Fells leopardus (leopard), F^lls concolor (puma), Fells 
lyncus (European lynx), Fells catus (wild cat). To take another 
illustration from the nomenclature of Butterflies: Vanessa 
Atalanta (red admiral), Vanessa Jo (peacock), Vanessa poly- 
cloros (large tortoise-shell), Vanessa urticce (small tortoise-shell), 
Vanessa Antlopa (Camberwell beauty), etc. In Chemistry, 
again, the nomenclature is extremely efficient. Names of the 
simpler compounds are formed by combining the names of 
the elements that enter into them^ as Hydrogen Chloride, 
Hydrogen Sulphide, Carbon Dioxide ; and these can be gjven 
still more byefly and efficiently in symbols, as HCl, H,S, CO,, 
The symbolic letters* are usually initials of the names of the 
elements : as C^ Carbon, S = Sulphuf ; sometimes of the Latin 
name, when the common name is English, as Fe » Iron. Each 
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jfitttT represents fixed quantity of the element for which 
. stands, m., the atomic weight. The number written below a 
symbol on the right-hand side shows how many atoms of the 
element denoted enter into a molecule of the compound. 

(^) AlXerminolog^^-ia. ^equired^ in order, to. describe 
' and define the things that constitute the classes designated by 
and to describe and explain their actions. 

(i) A name for every integral part of an oBject, as head, limb, 
vertebra, heart, nerve, tendon ; stalk, leaf, corolla, stamen, 
.pistil j plinth, frieze, efc. (ii) A name for ev^iy metaphysical 
part of an object (that is, for every abstract quality of It, qgfor^ 
a quality considered apart from the rest that constitute jit), and 
for their degrees and modei: as extension, figure, solidity, 
weight ; rough, smqoth, elastic, friable ; the various colours, 
red, blue, yellow, in all their shades and combinations ; and so 
• with sounds, smel[s, tastes, temperatures. 

The terms of Geometry are employed to describe the modes 
of figure, as angular, curved, square, elliptical ; and tSe terms 
of Arithmetic to express the degrees vSf^ weight, elasticity, tem- 
perature, pitch of sound. When other means fail, qualities are 
suggested by the names of things wlrich exhibit them in a 
salient way : figures by such terms as amphitheatre, bowl-like, 
pear-shaped, egg-shiped*; colours by lias-blue, sky-blue, 
gentian-blue, peacock-blue ; and similarly sounds, smells and 
tastes.* It is also important to express by short terms complex 
qualities, as harmony, fragrance, organisation, sex, symmetry, 
stratification. 

(hi) toiba explanation ofJSature^ we, require iurtiiet suitable 
nam^s for as deduction, conversion,* 

verification, addition, integration, causation, tendency, momen- 
tum, gravitation, aberration, refraction, conduction,# affinity, 
combiniltion,* germination, respiration, attention, association, 
development. 

There may be sometimes a difficulty in distinguishing the* 
terms which stand for* qualities from thofe that express 
activities, since all qualities imply activities. Weighs for 



320 LOGIC: DEDUCTSV^E AND INDUCTIVE 


example, implies gravitation ; and the qualj^ty heat is also q, 
kind of motion. But^the distinction aimed at lies between a 
quality as perceived by means of an effect upon our senses (as 
weight is resistance to our effort in lifting ; heat, a sensation 
when we approach fire), and that pj-operj^y of a body which is 
conceived to account for its energy (as gravitation that brings a 
body to the ground^ or physical heat that expands an iron bar 
or works an engine). The former class of words, expressing 
qualities, are chiefly used in description : the latter class, 
expressing activities, are chiefly needed in explanation. They, 
—'cor^spond respectively, like classification und explanation, with 
the static and dynamic aspects of Nature 

'T'he terms of ordinary language fall into the same classes as 
those of science: they stand for things, classes of things, parts, 
or qualities, or activities of things ; but they are far less precise 
in their signification. As long as popular thought is vague its 
language must be vague; nor is it desirjable too strictly to 
correct the language whilst the thought b incorrigible. Much 
of the effect of poetry /ind eloquence depends upon the elas- 
ticity and indirect snggestiveness of common terms. Even in 
reasoning upon some 'iubjects, it is a mistake to aim at an 
unattainable precision. It is better to be vaguely right than 
exactly wrong. In the criticism of manners, of fine art, or of 
literature, in politics, religion and moral philosophy, what we 
are anxious to say is often far from clear to ourselves ; and it 
is better to indicate our meaning approximately, or as we feel 
about it, than to convey a false meaning, or to lose the warmth 
and colour that are the life of such reflections. It is hard to 
" decide whether most harm has been done by sophists who 
take a base advantage of the vagueness of common terms, or 
by honeit paralogists (if I may use ihe word) who begin by 
deceiving themselves wi^h a plausible definiteness of expres- 
sion, and go on to propagate their delusions amongst followers 
eager for systematic Insight but ignorant of the limits of its 
possibility. .. 

§ 3. A Definition is necessary (if possible) for every scien- 



NOMENCHATURE 


3*1 
$ 

t«fic name. To ctefifie a name is to give a precise statement of 
its meaning or connotation. The nam^ to be defined is the 
subject of a proposition, whose predicate is a list of the funda- 
mental qualities common to the things or processes which the 
subject denotes, and on adcount of possessing which qualities 
this name is given to them. 

Thus, a curve is a line of which no pai# is straight. The 
momentum of a moving body is the product of its mass and its 
velocity (tAese being expressed in numbers of certain units). 
Nitrogen is a transparent colourless gas, of specific graivity 
•9713, not readily cohibining, etc. ^ Lion maybe defined as""^ 
a monodelphian mammal, predatory, walking on its tees, of 
nocturnal habits, with a short rounded head and muz4le; 

dental formula : Incisors ^ ^ , Canines , praemolars 

3-3 I - I 

^ - 1 , 3 , molars - « 30 : four toes on the hind and five 
2-2 I I ^ 

on the fore foot, retractile claws, prickly tongue, light and 

muscular in build, about 9^ feet frcJht muzzle to tip of tail, 

tawny in colour, the males maned, with a tufted tail. If any 

thing answers to this description, it il called a lion ; if not, 

not : for this is the meaning of the name. 

For ordinary purposes, ^t may suffice to give an Incomplete 
Definition ; that is, a list of qualities not exhaustive, but con- 
taining enough to identify the things denoted by the given 
name ; as if we say that a lion is ‘ a large tawny beast of prey 
with a tufted tail' Such purposes may also be served by a 
Description; which is technically, a proposition mentioning 
properties sufficient to distinguish the things denoted, but not * 
the properties that enter into the definition ; as if a lion is 
called ‘^the qionarch of tthe desert that figures in file royal 
stanc^rd,* or ‘ that helps the unicorn \o support the crown.' 

§ 4. The rules for testing a Definition are : As to its^ 

Contents — * 

«.(i) It mii.st sta|e*the ^ole connotation of the name to be 
defined. 
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(2) It must not include any quality derivative from the con^ 
notation. Such a qua^iity is called a Proprium. 

A breach of this rule can do, indeed, no positive harm, but 
it is a departure from scientific economy. There is no, need to 
state in the definition what can be dr^rivetf- from it ; and what- 
ever can be derived by causation, or by mathematical demon- 
stration, should be exhibited in that manner. 

(3) It must not mention any circumstance that is not a part 
of the connotation, even though it be universally found in the 
thiifgs denoted. Such a circumstance, if not derivable from 

"^he dbnnotation, is called an Accident. 

That, for example, the Lion at .oresent only inhabits the Old 
WOild, is (I presume) an Accident : if a species otherwise like 
a lion were found in Brazil, it would not bti refused the name 
of lion on the score of locality. Whilst, however, the rules of 
Logic have forbidden the inclusion of Proprifim or Accident in 
a Definiuon, in fact the definitions of Natural History often 
mention such attributes^when characteristic. Indeed, defini- 
tions of superordinate^ classes — Families and Orders — not 
infrequently give qualities as generally found in the subordinate 
classes, and at the same time mention exceptional cases in 
which they do not occur. 

11. — As to its Expression — 

(4) A Definition must not include the very term, to be 
defined, nor any cognate. In defining Lion we must not repeat 
* lion,* nor use ‘ leonine * ; it would elucidate nothing. 

(5) It must not be put in vague language. 

^ (6) It must not be in a negative form, if a positive form is 

obtainable. We must not be content to say that a liop is * no 
vegetarian,* or * no lover of daylight.* To define a curve as a 
line * always changing its direction * may be better than as * in 
no part straight.’ ^ «r 

, § s. The# process of determining a Definition is inseparable 
from classification. We saw that classification consists in dis- 
tributing things into groups according to fhtir likenesses and 
differences, regarding as a class those individuals which have 
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fnost qualities i» cbmmon. In doing so we must, of course, 
recognise the common qualities or points of likeness ;* and to 
enumerate these is to define the name of the class. If we 
discover^ the qualities upon which a class is based by direct 
observation and ind^ctio%, by the same method we discover 
the definition of its name ; and similarly if we discover the 
qualities of the class by the help of btjth observation and 
deduction, as in the modern classification of plants and 
animals. * 

We saw also that classification is not merely the deternwna- 
tion of isolated groups of things, bijt a systematic arrangameni'*^ 
of such groups in relation jto one another. Hence, again, 
Definitions are not independent, but relative to one another ; 
and, of course, in tlte same way as classes are relative. That 
is to say, as a class is placed in subordination to higher or 
more comprehensive groups, so the definition of its name is 
subordinate to tha4 of their names ; and as a clas^tands in 
contrast with co-orditiate classes (those that are in the same 
degree of subordination to the san^» higher groups), so the 
definition of its name is in contrast or co-ordination with the 
definitions of their names. * 

Lion is subordinate to Felis^ to Digitigrade, to Carnivore and 
so on up to Animal ; add, beyond the Animal Kingdom, to 
Pliengmenon : it is co-ordinate with Tiger, Puma, etc. ; and 
more remotely it is co-ordinate with Dog, Jackal, Wolf, which 
come under Ca?iis — a genus co-ordinate with Felts, The 
definition of Lion, therefore, is subordinate to that of Felis^ 
and to all above it up to Phenomenon ; and is co-ordinate 
with thj^ of Tiger, and with all species in the same grade * 
This is the ground of the old method of Definition per genus et 
differenffam. • 

The Genus being the next clasa above any Species, the 
differentia or Difference consists of the qualitie% which marj| 
that Species in addition to those that mark the Genus, and 
s^hich therefore distinguish it from all othef Species of the 
same Genus. In the above definition of Lion, for example, all 
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the properties down to ‘‘light and mustukr in build’* are 
generic; that is, are possessed by the whole Genus, Felis ; and 
the remaining four (size, colour, tufted tail, and mane in the 
male) are the Difference, or specific properties, be9ause in 
those points the Lion contrasts witfe the father Species of that 
Genus. Differences may be exhibited thus : 

f Tiger, 

Size : about oi feet from nose to About lo feet, 
tip of tail. 

CoLt>UR : tawny. Warm tawny, striped with black. ’ 

tufted. ^ Tapering! 

Mane : present in the male. Both sexes maneless. 

ThSre are other differences in the shape of the skull. In 
defining Lion, then, it would have been en*ough to mention the 
Genus and the properties making up the Difference ; because 
the properties of the Genus may be found by turning to the 
definitiofi of the Genus : and, on the principle of economy, 
whatever it is enough to ^o it is right to do. To define ‘ by 
genus and difference,’ \hen, is a point of elegance, when the 
genus is known ; but tl^e only way of knowing it is to compare 
the individuals comprised in it and in co-ordinate genera, 
according to the methods of scientific classification. It may 
be added that, as the genus represents ancestral derivation, the 
predication of genus in a definition indicates the remote causes 
of the phenomena denoted by the name defined. And this 
way of defining corresponds with the method of double naming 
by genus and species : Feiis leo^ Felis tigris^ etc,; Vanessa Ata- 
% lantUf Vanessa lo, etc. 

The so-called Genetic Definition, chiefly used inv. Mathe- 
matics, i^ a rule for constructing that which a name denotes, 
in such a way as to ensure its possess^ing the primary attributes 
connoted by the name. * Thus, for a circle : Take any^oint 
und, at any^tonstant distance from it, trace a line returning 
into itself. In (J'hemistry a genetic de^finition of any compound 
might be given in the form of direction!^ ^br the requisJte 
synthesis of elements. 
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• § 6. The difikurties and limits of Definition must next be 
considered. The chief difficulty in th^definition of scientific 
names consists in determining exactly the nature of the things 
denoted^ by them, as in classifying plants and animals. If 
organic species are f|ee growths, continually changing, however 
gradually, according as circumstances give some advantage to 
one form over others, we may expect tp find such species 
branching into varieties, which differ considerably from one 
another in some respects, though not enough to constitute 
distinct species. This is the case ; and, consequently, there 
arises some uncertainty in collecting from all the varieties4hose^* 
attributes which are commop to the species as a whole ; and, 
therefore, of course, uncertainty in defining the species. Jhe 
same difficulty may occur in defining a genus, on account of 
the extent to which some of its species differ from others, 
whilst having enough of the common character to deter the 
classifier from forming a distinct genus on their acci^nt. On 
the other hand the occurrence of numerous intermediate varieties 
may make it difficult to distinguish' genera or species at all. 
Even the Kingdoms of plants and animals cannot be precisely 
discriminated : sponges and other organisms seeming to belong 
to one as much as to the other. Now, where there is a difficulty 
of classification there nfust be a corresponding difficulty of 
definijtion. 

It has been proposed in such c ases tojubstitute^ Typ^^^ for 
a Definition ; to select some variety of a species, or species of 
a genus, as exhibiting its character in an eminent degree, and 
to regard other groups as belonging to the same species or 
genus., ;3Ccording as they agree more with this Type than witl? 
other Types representing other species or genera. But the selec- 
tion ofj^ne group as typical implies a recognition of its^attributes 
as generally prevailing (though not universally) throughout 
the species or genus ; and to recognise these %;;tributes an^ 
yet refuse to enumerate them in a Definition, seems to be no 
yeat gain. Tofehumerate the attributes of the Type as an 
Approximate Pennition of the species or genus, true of mosl of 
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the groups constituting the species or genits, answers the same 
purpose, is more exp]jicit, and can mislead no one who really 
attends to the exposition. An Approximate Definition is, 
indeed, less misleading than the indication of a Type ; for the 
latter method seems to imply that# the^group which is now 
typical has a greater permanence or reality than its co-ordinate 
groups; whereas, fpr aught we know, one of the outside 
varieties or species may even now be superseding and ex- 
tinguishing it. But the statement of a definition is approxi- 
mate, is an honest confession that both the definition and 
*“ the o^.assification are (like ^ provisional hypothesis) merely the 
best account we can give of the matter according to our present 
IcncKvledge. 

§ 7. The limits of Definition are twofold*: (a) A name whose 
meaning cannot be analysed cannot be defined. This limita- 
tion meets us only in dealing with the names of the meta- 
physical ^arts or simple qualities of objects under the second 
requisite of a Teiminolo|y. • 

Resistance and weight; colour and its modes, many names of 
sounds, tastes, smells, heat and cold — in fact, whatever stands 
for an unanalysable perception, cannot be made intelligible to 
any one who has not had experience of the facts denoted ; 
they cannot be defined, but only* exemplified. A sort of 
genetic definition may perhaps be attempted, as if we say 
that colour is the special sensation of the retina, or that blue 
is the sensation produced by a ray of light vibrating about 
700,000,000,000,000 times a second ; but such expressions can 
give no notion of our meaning to a blind man, or to any one 
who has never seen a blue object. Nor can we explain what 
heat is like, or the smell of tobacco, to those who have never 
experienced them ; nor the sound oftC 1 28 to oij^e whg knows 
nothing of the musical scale. ^ 

^ If, howev^, we distinguish the property of an object from 
the sensation it excites in us, we may define any simple pro- 
perty as ‘ the poWr of producing the sensatic^ ' ; the colour irf 
a. flower as the power of exciting the sensation of colour in us. 
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• Still, this gives qo information to the blind nor to the coloftr- 
•blind. 

(d) The second limit of Definition* is the impossibility of 
exhausting infinity, which would be necessary in order to convey 
the meaning of the ^ame^of afty individual thing or person. 

For, as we saw in chap, iv., if in attempting to define a 
proper name we stop short of infinity, our list of qualities cr 
properties may possibly be found in two individuals, and then 
it beconfbs the definition of a class-name or general name, 
• however small the actual class. Hence we can only ^ive a 
Description of that which a proper name denotes, enumerating 
enough of its properties to distinguish it from everything else as 
far as our knowledge goes. * 

Abstract names^may be defined by defining the correspond- 
ing concrete : the definition of ‘human nature* is the same as 
of * man.* But«if the corresponding concrete be a simple sen- 
sation (as blue), Ihis being indefinable, the abstract (blueness) 
is also indefinable. « 

§ 8. The five Predicables (Specfej, Genus, Difference, Pro- 
prium, Accident) may best be discussed in connection with 
Classification and Definition; and* in giving an account of 
Classification, most of what has to be said about them has 
been anticipated. *rheir name indeed connects them with the 
doctrine of Propositions ; for Predicables are terms that may 
be predicated, classified according to their connotative relation 
to the Subject of a proposition (that is, according to the relation 
in which their connotation stands to the connotation of the 
Subject) ; nevertheless, the significance of the relations of such 
predicates to a subject is derivative from the general doctrine 
of classification. 

Fqj exagiple, in theiproposition ‘ X is Y,* Y mus* be one of 
th% five sorts of Predicables in relation to X ; but of what sort, 
depends upon what X (the subject) is, or means. The subject 
of the proposition must be either a •Definition, or a genAal 
•K^lonnotative or*a Singular Name. • 

If X is a Defmition, Y must be a Species ; for nothing but a 
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gtneral name can be predicated of a Defimitipn ; and, strictly# 
speaking, it is only in relation to a Definition (as subject) that 
Species can be a predicable ; when it is called Species predica- 

If X is a Connotative Name, 'it i^ itself a Species {Species 
subjicibilis) ; and the place of the subject of a proposition is 
the usual one for Species. The predicate, Y, may then be 
related to the Species in three different ways. First, it may be 
a Definition, exactly equivalent to the Species ; — in faCt, nothing 
else ^han the Species in an explicit form, the analysis of its 
«».connQ|ation ; so that it seems most reason^le to regard this as 
a second form of the Species predicabilis. Secondly, the pre- 
dicate may be, or connote, some part only of the Definition or 
connotation of the Species ; and then it is aither Genus (2), or 
Difference (3). Thirdly, the predicate may connote no part of 
the Definition, and then it is either derivable^ from it, being a 
Proprium J4), or not derivable from it, bei«g an Accident (5), 
These points of doctrine will be expanded and illustrated in 
subsequent pages. ^ ^ 

If X is a Singular Name, deriving connotation from its con- 
stituent terms (chap, ivt § 2), as ‘The present Emperor of 
China,* it may be treated as a Species subjicibilis. Then that 
he is ‘ an absolute monarch,’ predicates a (jenus \ because that 
is a genus of ‘ Emperor of China,’ a part of the Singular Name 
that gives it connotation. That he wears a yellow robe is a 
Proprium, derivable from the ceremonial of his court. That 
he is thirty years of age is an Accident. 

But if X is a Proper Name, having no connotation, Y must 
Always be an Accident ; since there can then be no Definition 
of X, and therefore neither Species, Genus, Difference, nor 
Proprium.* Hence, that ‘Alphonso Soiiultze is a,man^ is an 
Accidental Proposition : ‘ ijian ’ is not here a Species pre^ica- 
bilis; for the name might have been given to a dog or a 
niountain. T^iat is ^^at enables the proposition to convey 
information : it wbuld be useless if the Pront^r Name implied 
‘ humanity.’ ^ 
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♦ Species is most/requently used (as in Zoology) for the clasf 
denoted by a general name ; but in Logic it is better to treat it 
as a general name used connotatively fSr the attributes pos- 
sessed in^ common by the things denoted, and on account of 
which they are regarded as^ cl^ss ; it is sometimes called the 
Essence (§ 9 ). In this connotative sense, a Species is 
implicitly what the Definition is explicitly ; and therefore the 
two are always simply convertible. Thus, ‘ A plane triangle * 
(Species) i5 ‘ a figure enclosed by three straight lines ' (Defini- 
•tion) : clearly we may equally say, ‘ A figure enclosed by thj-ee 
straight lines is a plahe triangle.* It is a simple identity. ^ 

A Genus is also commonly viewed denotatively, as a class 
containing smaller classes, its species ; but in Logic it is, agjin, 
better to treat it connotatively, as a name whose definition is 
part of the definition of a given species. 

A Difference is4he remainder of the definition of any species 
after subtracting a given genus. Hence, the Genus ^nd Dif- 
ference together mali^j up the Species ; whence the method of 
definition per genus et differentiam {arki^ § 5 ). 

It has already been mentioned, that whilst in the classifica- 
tory sciences (Botany and Zoology), th^ species is fixed at the 
lowest step of the classification (varieties not being reckoned 
as classes), and the genusT is also fixed on the step next above 
it, in Logic these predicables are treated as movable up and 
down the ladder : any lower class being species in relation to 
any higher ; which higher class, wherever taken, thus becomes 
a genus. Lion may logically be regarded as a species of 
digitigrade, or mammal, or animal ; and then each of these is 
a genus as to lion : or, again, digitigrade may be regarded as a® 
species of mammal, or mammal as a species of animal. The 
highest^clas% however, tis never a species ; wherefore it is 
calle(j a Summum Genus: and th^ lowest class is never a 
genus : wherefore it is called an Infirm Species, Jgetween these 
two any step may be either species or g&us, according to thS 
igktion to othe^yclasses in which it is viewed, and is then 
called Subaltern. ^ The summum genus, again, may be viewed 
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Mn relation to z. given universe or suppositio (jhat is/ any limited 
area of existence now the object of attention), or to the whole 
universe. If we talfe the animal kingdom as our supposition 
Animal is the summum genus; but if we take the whole 
universe, ‘ All things * is the sammiim genus, 

“Porphyry's tree" is used to illustrate this doctrine. It 
begins with a summum genus^ ‘Substance/ and descends by 
adding differencesj step by step, to the injima species^ ‘ Man.’ 
It also illustrates Division by Dichotomy. • 



Beginning with ‘ Substance,’ as summum genus^ and addu?g the 
difference * forporeal,’ we frame the species ‘ Body.’ Taking 
** Body ’ as the genus* and adding the difference ‘ Animate,’ we 
frame the specfes ‘ Living Body ; ’ Vnd on till ‘ Man^ 
reached ; which being tnfima species^ is on^ subdivisible into 
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ifidividuals. BuUit^should be noted that the division of Maf! 
’ into individuals involves a change of principle : it is a division 
of the denotation, not an increase of the*connotation as in the 
earlier sjeps. Only one side of each dichotomy is followed 
. out : if the other si^e hajJ be8n taken Incorporeal Substance 
would be ‘Spirit’; which might be similarly subdivided. 

Genus and Species, then, have a double relation. In 
denotation the Genus includes the Species, in connotation 
the specie's includes the Genus. Hence the doctrine that by 
‘ increasing the connotation of a name you decrease its deno- 
tation : if, for exanl^le, to the dejTinition of ‘ lion ’ yotj add 
* inhabiting Africa,* Asiatic lions are no longer denoted by it. 
On the other hand, if you use a name to denote objects that it 
did not formerly apply to, some of the connotation must be 
dropped : if, for example, the name ‘ lion ’ be used to include 
‘ pumas,’ the tufted tail and mane can no longer be part of the 
meaning of the wood ; since pumas have not these properties. 

This doctrine is logically or formally true, but it may not 
always be true in fact. It is logical^^true ; because wherever 
we add to the connotation of a name, it is possible that some 
things to which it formerly applied art? now excluded from its 
denotation, though we may not know of any such things. 
Still, as a matter of fact, tin object may be discovered to have 
a property previously unknown, and this property may be 
fundamental and co-extensive with the denotation of its name, 
or even more widely prevalent. The discovery that the whale 
is a mammal did not limit the class ‘ whale * ; nor did the dis- 
covery that lions, dogs, wolves, ttc,^ walk upon their toes, 
affect the application of any of these names. • 

Similarly, the extension of a name to things not previously 
denote^ by; it, may not in fact alter its definitiolf; for the 
extension may be made on the very ground that the things 
now first denoted by it have been found to have the pro- 
perties enumerated in its definition,* as when the nanfe 
•Mammal ’ was mf^plied* to whales, dolphins,*^/^. If, however, 
‘mammal’ had formerly been understood to apply only to 
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^and animals, so that its definition included (fX least, popularl}!) 
the quality of ‘ living on the land,* this part of the connotation 
was of course lost wh*en the denotation came to include certain 
aquatic animals. 

A Proprium is an attribute de^-ived from the definition : 
being either (a) implied in it, or deducible from it, as * having 
its three angles equal to two right angles * may be proved from 
the definition of a triangle ; or {b) causally dependent on it, as 
being ‘dangerous to flocks * results from the nature* of a wolf, 
and as ‘ moving in an ellipse * results from the nature of a 
planet in its relation to the sun. • 

An Accident is a property accompanying the defining attri- 
butes without being deducible from them. The word suggests 
Jhat such a property is merely ‘accidental,* or there ‘by 
chance * ; but, of course, it only means that we do not under- 
stand the connection. • 

Proprium and Accident bear the sagie relation to one 
another as Derivative and Empirical Laws : both Accidents 
and Empirical Laws pyAent problems, the solution of which 
consists in reducing them, respectively, to Propria and 
Derivative Laws. In fSlct, the predication of a Proprium is a 
Derivative Law, and the predication of an Accident is an 
Empirical Law. Thus the colour of tniifials was once regarded 
as an Accident for which no reason could be given ; but now 
the colour of animals is regarded as an effect of their nature 
and habits, the most frequent cause of it being the advantage 
of concealment; whilst in other cases, as among brightl) 
coloured insects and snakes, the cause seems to be the advan 
•tage of advertising their own noxiousness. If such reasoning 
is sound, colour is a Proprium (and if so, it cannot logitatly be 
included *in a Definition ; but it is better to be jijdicious than 
formal). t ^ 

If the colour of animals is a Proprium, we must recognise a 
distinction between Idseparable and Separable Propria, accord- 
ing as they do, (A* do not, always accdmpan^itlie essence : 
unkind is regarded as one species ; but each colour, white, 
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Wack or yellow, iis separable from it under different cUmatid 
‘conditions : whilst tigers are everywhere coloured and striped 
in much the same way ; so that we may^consider their colour- 
ing as injeparable, in spite of exceptional specimens black or 
. white or clouded. ^ ^ • 

The same distinction may be drawn between Accidents. 

* Inhabiting Asia * is an Inseparable Accident of tiger, but a 
Separable Accident of lion. Even the occasional characteristics 
and occupStions of individuals are sometimes called Separable 
' Accidents of the species ; as, of Man, being colour-blind, car- 
pentering, or running. ^ ^ 

A Proprium in the original signification of the term {'i^iov) 
was peculiar to a Species, never found with any other, and^as 
therefore convertible with the Subject ; but this restriction is 
no longer insisted on. 

§ 9. Any predication of a Genus, Difference or Definition, 
is a Verbal, Analytic, or Essential proposition : and^ any pre- 
dication of a Propifum or Accident, is a Real, Synthetic, or 
Accidental proposition (chap. v. § 6),^ ♦A Proposition is called 
Verbal or Analytic when the predicate is a part, or the whole, 
of the meaning of the subject ; and of Course, the subject being 
species, a genus or difference is part, and a definition is the 
whole, of its meaning or t:onnotation. Hence such a proposi- 
tion h^s also been called explicative. Again, a proposition is 
called Real or Synthetic when the predicate is no part of the 
meaning of the subject; and, the subject being species, a pro- 
prium or accident is no part of its meaning or connotation. 
Hence such a proposition has been called ampliative. 

As to Essential and Accidental, these terms are derived* 
from the doctrine of Realism. Realists maintain that the 
Essence of ^ thing, or that which makes a thing tdbe what 
(or oi what kind) it is, also makes evierything else of the same 
kind to be what it is. The Essence, they say, is ^ot proper to 
each thing or separately inherent in it, but is an * Universal* 
«^mon to allttfiings of that kind. Som% hold that the 
universal nature of things of any kind is an Idea existing apart 
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Yrom the things in the intelligible world, »a jrather shy corneor, 
invisible to mortal eye and only accessible to thought ; whence' 
the Idea is called a noumenon : that only the Idea is truly 
real, and that the things (say, men, lions, bedsteads and cities) 
which appear to us in sense-{)erc^ption^ and which therefore 
are called phenomena, only exist by participating in, or 
imitating, the Idea of each kind of them. The standard of 
this school bears the legend Universalia ante rem. 

But others think that the Universal does not *iexi« apart 
from particular things, but is their present Essence ; gives 
theip actuality as individual substances ; • “ informs ” them, or 
is their formal cause, and thus makes them to be what they 
are, of their kind according to the definition : the universal 
lion is in all lions, and is not merely simMar, but identical in 
all; for thus the Universal Reason thinks and energises in 
Nature. This school inscribes upon its banners, Universalia 
in re. , 

To define anything, then, is to disco ve» its Essence, whether 
transcendent or imman^fet ; and to predicate the definition, or 
any part of it (genus or difference), is to enounce an essential 
proposition. But a pr^prium, being no part of a definition, 
though it always goes along with it, does not show what a thing 
is ; nor of course does an accident ; so that to predicate either 
of these is to enounce an accidental proposition. 

Another school of Metaphysicians denies the existence of 
Universal Ideas or Forms ; the real things, according to them, 
are individuals ; which, so far as any of them resemble one 
another, are regarded as forming classes : and the only Uni- 
^versalis the class-name, which is applied universally in the 
same sense. Hence, they are called Nominalists. The sense 
in which" any name is applied, is derived, they say^ from a 
comparison of the individuals, and by abstraction of thp pro- 
perties they have in common ; and thus the definition is formed. 
Universalia post rent is their motto. Some Nominalists, how- 
ever, hold that, though Universal do'* not ^^st in nature, tk^y 
do in our minds, as Abstract Ideas or Concepts ; and that to 
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define a term is to^nalyse the Concept it stands for ; whence/ 
these philosophers are called Conceptualists. 

Such questions belong to Metaphysics and Psychology rather 
than to Logic ; and I have only given a commonplace account 
of a subject upon ever^ poiijt of Vhich there is much difference 
of opinion. 

§ 10. The doctrine of the Predicaments, or Categories, is so 
interwoven with the history of speculation and especially of 
Logic that, though its* vitality is exhausted, it can hardly be 
passed over unmentioned. The Predicam e nts of Ari s totle are 
the heads of a classification of terms as possible pre dicates of 
^arUciffa? oFindiyfJ^r "Lect. xi.) 
i has given a classification of them ; which, if it cannot be foyid 
in Aristotle, is an aid# to the memory, and may be thrown into 
a table thus (cf. Bain : Logicy App. C.) : 

Substance 

j-yuantity 

[Attribute] ^Quality 
•-Relation 

rWhere 
Lwhen 

[Modes of Relation] 

rPosture 

. LHabit 


oiV/(& 

( 1 ) 

troabv 

(») 

vroihv 

( 3 ) 

vp6<r Tt 

( 4 ) 

iroO 

( 5 ) 

ir^TC 

(6) 

VOICIV 

(7) 

irdaxfi’t' 

(8) 

Kci<r6ai 

(9) 


( 10 ) 


Taking a particular thing or individual, as ' Socrates,’ this is i 
Substance in the proper sense of the word, and can never be a ^ 
predicate, but is the subject of all predicates. We may assert# 
of him (i) Substance in the secondary sense (species or genus) ^ 
that he is a man or an animal ; (2) Quantity, of such a height 
or weight; (3) Quality, fair or dark; (4) Relation, shorter or 
taller ihan Xanthippe ; (5) Where, at* Athens ; (6) When, two 
thousand and odd years ago ; (7) Action, that questions^ 
or pleads ; (8) Passion, that he is answered or condemned ; 
(^Posture, thattkfe sits or stands; (10) Habit, that he is 
clothed or armed. 
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Thus illustrated {Categoria : c. 4), the Biedicaments seem 
to be a list of topics, generally useful for the analysis and 
description of an individual, but wanting in the scientific 
qualities of rational arrangement, derivation and limitation. 
Why are there just these heads, and just so many? It has 
been suggested that they were determined by grammatical 
forms : for Substance is expressed by a substantive ; Quantity, 
Quality and Relation are adjectival ; Where and When, 
adverbial ; and the remaining four are verbal. It ts true that 
the parts of speech were not systematically discriminated until* 
som^ years after Aristotle’s time ; but, afs they existed, they 
may have unconsciously influenced his selection and arrange- 
ment of the Predicaments. Where a principle is so obscure 
one feels glad of any clue to it {cf. Grote/s Aristotle^ c. 3, and 
Zeller’s Aristotle^ c. 6). But whatever the origin and original 
meaning of the Predicaments, they were for ailong time regarded 
as a classification of things ; and it is in this sense that Mill 
criticises them (Logic: Bk. I. c. 3). » 

If, however, the Preditaments are heads of a classification of 
terms predicable, we may expect to find some connection with 
the Predicables ; and, tu fact, secondary Substances are species 
and genus ; whilst the remaining nine forms are generally 
accidents. But, again, we may expeeft some agreement between 
them and the fundamental forms of predication (ante, chap, i, 
§ 5, and chap. ii. § 4) : Substance, whether as the foundation 
of attributes, or as genus and species, implies the predication 
of coinherence, which is one mode of Co-existence, Quantity 
is predicated as equality (or inequality) a mode of Likemss ; 

’ and the other mode of Likeness is involved in the predication 
of Quality. Relation, Indeed, is the abstract of all predication, 
and ougfet not to appear in a list al«)ng with special , forms of 
itself. ‘Where* is position, or Co-existen ce j xi space; and 
^ When ’ is position in time, or Succession , Action and Passion 
‘ are the most interesting aspect 6 t Causation, Posture and 
Habit are complex modes of Co- ex^tence^ *Wit too specialhwed 
to jave any philosophic value. Now, I do not pretend that 
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this is what Aristotle^ meant and was trying to say : but if Like- 
’ nessy Co>existence, Succession and Causation are fundamental 
forms of predication, a good mind analysing the fact of pre- 
dication is likely to happen upon them in one set of words or 
another. ^ ' 

By Kant the word Category has been appropriated to the 
highest forms of judgment, such as Unity,^ Reality, Substance 
and Cause, under which the Understanding reduces pheno- 
mena to oi*der and thereby constitutes Nature. This change 
■ of meaning has not been made without a certain continuity of 
thought ; for forms *of judgment are modes of predics^ioa 
But, besides altering the lists of Categories and greatly improv- 
ing it, Kant has brought forward under an old title a doetjine 
so original and suggestive that it has extensively influenced the 
subsequent history of Philosophy. At the same time, and pro- 
bably as a result of the vogue of the Kantian philosophy, the 
word * category ^ has-been vulgarised as a synonym % * class,* 
just as ‘ predicament long ago passed from Scholastic Logic 
into common use as a synonym for^iplight.* A minister is 
said to be * in a predicament,’ or to fall under the ‘ category of 
impostors/ 



CHAPTER XXIII 
DEFINITION OF COMMON TERMS 

§ I . Ordinary words may need definition, if in the course of 
exposition or argument their meaning is liable to be mistaken. 
Definition should not be regarded as giving the sense of the 
word for all occasions of its use. It is an operation of great 
delicacy. Fixity of meaning in the use of single words is con- 
trary tOfthe genius of the common votabulary; since each 
word, whilst having a certain predominant character, must be 
used with many shadesoAf significance, in order to express the 
different thoughts and feelings of multitudes of men in end- 
lessly diversified situatfons ; and its force, whenever it is used, 
is qualified by the other words with which it is connected in a 
sentence, by its place in the constrtiCtibn of the sentence, by 
the emphasis, or by the pitch of its pronunciation compared 
with the other words. 

Clearly, the requisite of a scientific language, ‘that every 
word shall have one meaning well defined,* is too exacting for 
popular language ; because the other chief requisite of scientific 
language cannot be complied with, ‘ that there be no important 
meaning without a name.* ‘Important meanings,* or what 
seem such, are too numerous to be thus provided for ; and new 
ones are constantly arising, as each of us pursues his business 
or his pleasure, his meditations or the excursions of his fancy. 
It is impossible to liave a separate term for each meaning ; 
and, therefore, ‘the terms we have* must^l-idmit of varjfi^ie 
application. 
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An attempt to introduce new words is generally disgusting. 

Few men have mastered the uses of h|lf the words already to 
be found in our classics. Much more would be lost than 
gained ,by doubling the dictionary. It is true that, at certain 
stages in the growth^of a ]^eop!e, a need may be widely felt for 
the adoption of new words : such, in our own case, was the 
period of the Tudors and early Stuarts.^ Many fresh words, 
chiefly from the Latin, then appeared in books, were often 
received ^ith reprobation and derision, sometimes disappeared 
again, sometimes established their footing in the language : 
see The Art of English Poetry^ (ascribed to Putteiiham), 
Book III. chap. 4, and Ben^ Jonson's Poetaster^ Act v. sc. i. 
Good judges did not know whether a word was really called 
for : even Shakespeare thought * remuneration ' and * accommo 
date* ridiculous. But such national exigencies rarely arise; 
and in our own time great authors distinguish themselves by 
the plastic power w 4 th which they make common woads convey 
uncommon meanings. 

Fluid, however, as the ordinary faitigiiage is and ought to 
be, it may be necessary for the sake of clear exposition, or 
to steady the course of an argument, to avoid either sophistry 
or unintentional confusion, that words should be defined 
and discriminated ; and Ve must discuss the means of doing 
so. , 

§ 2. Scientific method is applicable, with some qualifications, 
to the definition of ordinary words. Classification is involved 
in any problem of definition : at least, if our object is to find 
a meaning that shall be generally acceptable and intelligible. 
No doubt two disputants may, for their own satisfaction, adopf 
any arbitrary definition of a word important in their contro- 
versy ; pr ar^ one may dfefine a word as he pleases, at the risk 
of being misunderstood, provided he has no fraudulent in- 
tention. But in exposition or argument addressed to thg 
public, where words are used in some of their ordinary senses, 
it should be reccirtised fhat the meaning of each one involves 
that of many others. For language has grown with the human 
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Qund, as representing its knowledge of the vv>rld : (his knowv 
ledge consists of the resemblances and differences of things 
and of the activities o^ things, that is, of classes and causes ; 
and as there is such order in the world, so there must be in 
language : language, therefore, e\nbojiies an irregular classifica- 
tion of things with their attributes and relations according to 
our knowledge and jpeliefs. The best attempt (known to me) 
to carry out this view is contained in Roget’s Thesaurus^ 
which is a classification of English words according to their 
meaning : founded, as the author tells us, on the models of 
Zoology and Botany, it has^some of the requisites of a Logical 
Dictionary. 

P^jpular language, indeed, having grown up with a predomi- 
nantly practical purpose, represents a verynmperfect classifica- 
tion philosophically considered. Things, or aspects, or pro- 
cesses of things, that have excited little interest, have often 
gone unngmed : so that scientific discoverers are obliged, for 
scientific purposes, to invent thousands of ^ew names. Strong 
interests, on the other hafld, give such a colour to language, 
that, where they enter, it is difficult to find any indifferent 
expressions. Consistent being much prized, though often the 
part of a blockhead, inconsistency implies not merely the 
absence of the supposed virtue, but»a positive vice: Beauty 
being attractive and ugliness the reverse, if we invent a word 
for that which is neither, ‘plainness,* it at once becomes tinged 
with the ugly. In short, we love beauty and morality so much 
as to be almost incapable of signifying their absence without 
expressing aversion. 

• Again, the erroneous theories of mankind have often found 
their way into popular speech, and their terms have reVnained 
there lon^ after the rejection of the beliefs they qnbo^ied : as 
— lunatic, augury, divination, spell, exorcism : though, Jto be 
sure, such w^rds may often be turned to good account, besides 
the interest of preserving their original sense. Language is a 
record as well as* an index. 

Language, then, being essentially classificatory, any attempt 
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«to ascertain thew meaning of a word, far from neglecting Its 
relations to others, should be directed toward elucidatmg 
them. * 

Every word belongs to a group, and this group to some other 
larger group. A gr^up i| sometimes formed by derivation, at 
least so far as different meanings are marked merely by inflec- 
tions, as shorty shorter^ shorten^ shortly ; b^ut, for the most part, 
is a conflux of words from many different sources. Repose^ 
depose^ sffppose^ impose^ propose^ are not nearly connected in 
meaning ; but are severally allied in sense much more closely 
with words philoldgically remote^ Thus repose is alligid with 
rest^ sleeps tranquillity; disturbance^ unrest^ tumult; whilst 
depose is, in one sense, allied with overthrow^ dismiss^ dethjpone ; 
restore^ confirm^ (Xtablisk; and, in another sense, with de- 
clare^ attest^ swear, prove, etc. Groups of words, in fact, 
depend on their meanings, just as the connection of scientific 
names follows th«t resemblance in character of Jthe things 
denoted. • 

Words, accordingly, stand relateft^to one another, for the 
most part, though very irregularly, as genus, species, and 
co-ordinate species. * 

Taking repose as a genus, we have as species of it, though 
not exactly co-ordinate* with one another, tranquillity with a 
mental differentia (repose of mind), rest, whether of mind or 
body, sleep, with the differentia of unconsciousness (privative). 

As this illustration suggests, synonyms are species, or 
varieties, wherever any difference can be detected in them ; 
and to discriminate them we must first find the generic 
meaning ; for which there may, or may not, be a single word. 
Thus, equality, sameness, likeness, similarity, resemblance, identity, 
are sy^onyjjds ; but, if vfc attend to the ways in whifti they are 
acti^liy used, perhaps none of theln can claim to be a genus 
in relation to the rest. If so, we must resort Jp a compound 
term for the genus, such as * absence of some sort of difference/ 
• Then equality if^bsence of difference in quantity ; sameness is 
often i^bsenc^ of difference in quality, though the u$gge is not 
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stKci : likeness^ similarity^ and resemblance, ki i^eir actual use,^ 
perhaps,, cannot be discriminated ; unless likeness be the more 
concrete, similarity th*e more abstract; but they may all be 
used compatibly with the recognition of more or less difference 
in the things compared, and e^en ynply this. Identity is the 
absence of difference of origin, a continuity of existence, with 
so much sameness from moment to moment as is compatible 
with changes in the course of nature ; so that egg, caterpillar, 
chrysalis, butterfly may be identical for the* run of an individual 
life, in spite of differences quantitative and qualitative, as truly 
as a sjjilling that all the time lies in a drawfcr. 

Co-ordinate Species, when positive, have the least contrariety; 
but there are also opposites, namely negatives, contradictories 
and tuller contraries. These may be regarded as either 
co-ordinate genera or the species of co-ordinate genera. Thus, 
repose being a genus, not-repose is by dichotqfny a co-ordinate 
genus and is a negative and contra<IictQry; then activity 
(implying an end in view), motion (limiteid to matter), dis- 
turbance (implying chan^ from a state of calm), tumult, etc,^ 
are co-ordinate species of not-repose, and are therefore co- 
ordinate opposites, or cotitraries, of the species of repose. 

As for correlative words, like Master and Slave, Husband 
and Wife, etc,, it may seem far-fetched t6 compare them with 
the sexes of the same species of plants or animals ; but there 
is this resemblance between the two cases, that sexual names 
are correlative, as * lioness,’ and that one sex of a species, like 
a correlative name, cannot be defined without implying the 
other ; for if a distinctive attribute of one sex be mentioned 
(us the lion’s mane), it is implied that the other wants it, and 
apart from this implication the species is not defined : just as 
the definition of * master ’ implies a * siave ’ to obe;j. 

Common words, whilst i. less precise than the terms of a 
scientific nomenclature, differ from them also in this, that the 
s4me word niiy occuf in different genera. Thus, sleep is a 
species of repose tis above; but it isklso a^iecies of unc<m-^ 
iciousness^ with co-ordinate species swoon, hypnotic state, etc* 
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Jn fact, e^ery wor^ stands under as many distinct genei^, 
at least, as there are simple or indefinable qualities to be 
enumerated in its definition. • 

§ 3. But besides being partly similar to a scientific nomen- 
clature/ ordinary language is,»of course, partly a terminology 
for describing thing# accofding to their qualities and structure. 
Such are all the names of colours, sounds, tastes, contrasts of 
temperature, of hardness, of pleasantAess ; in short, all 
descripti^ adjectives, and all names for the parts and processes 
of things. Any word connoting a quality may be used to 
describe many veryk different things, as long as they agree in 
this quality. This is the generality of a word (sometimes said 
to make it, or its meaning? universal, chap, xxii, § 9), or its 
general applicability. # 

But we must observe, that thb quality connoted by a word, 
and treated as alyays the same quality, is often only analogically 
the same. Take t]ie word greaf : we speak of a great storm, a 
great man, a great ^ook ; but great is in each ca^ not only 
relative, implying small, and leaving open the possibility that 
what we call great is still smaller than something else of its 
kind, but it is also predicated with reference to some quality or 
qualities, which may be very different in the several cases of 
its application. If*th$ book is prized for wisdom, or for 
imagination, its greatness lies in that quality; if the man is 
distinguished for influence, or for courage, his greatness is of 
that nature; if the storm is remarkable for violence, or for 
duration, its greatness depends on that fact. The word greats 
therefore, is not used for these things in^ the same sense, but 
only analogically and elliptically. Similarly with good, pury, 
free, strong, rich, and so on. • Rest * has not the same meaning 
in respect of a stone arj^ of an animal, nor ^ strong/ in respect 
of thdlight* and muscle, nor ‘ swe^t * in respect of sugar and 
music. But here we come to the border between literal and 
figurative use: every one sees that»figuratife epithets are 
^alogical ; huf .hy castom an'* figurative# use may become 
literal. ' 
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• Again, many general names of widely different meaning, ar^ 
brought , together in describing any concrete object, as an 
animal, or a landscape? or in defining any specific term. This 
is the sense of the doctrine, that any concrete thing is a conflux 
of generalities or universals : it may at least be consi(^ered in 
this way ; though it seems more natural t& say, that an object 
presents these different aspects to a spectator (who, to fully 
comprehend it, musf classify it in every aspect) ; that to name 
the different qualities or aspects of an object is t» give its 
metaphysical analysis; and that to name the qualities in 
which an object represents a class is to define the name of 
that c£ss. * 

§ 4. The process of seeking a definition may be guided by 
the fallowing maxims : t 

(1) Find the usage of good 'modern authors ; that is (as they 
rarely define a word explicitly), consider wl^t in various re- 
lations they use it to denote ; from which ivses its connotation 
may be corrected. ^ 

(2) But if this process^ fields no satisfactory result, make a 
list of the things denoted, and of those denoted by the co- 
ordinate and opposite words; and observe the qualities in 
which the things denoted agree, and in which they differ from 
those denoted by the contraries and oppcfeites. If civilisation 
is to be defined, make lists of civilised peoples, of semi- 
civilised, of barbarous, and of savage : now, what things are 
common to civilised peoples and wanting in the others respec- 
tively? This is an exercise worth attempting. If poetry is 
to be defined, survey some typical examples of what good 
cjitics recognise as poetry, and compare them with examples 
of literary prose, oratory, and science. Having determined the 
chaiacterist;ics of each kind, it is a goq^ plan to arrange them 
opposite one another in p(irallel columns. WhoeVer fries to 
define by this method a few important words frequently occur- 
in|; in conversation will find his head the clearer for it, and 
will collect by the«way much information whic^ may be moi^ 
valuable than the definition itself, should be ever find one. 
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% (3) If t^e geiyis^f a word to be defined is already knowfi, 
the process may be shortened. Suppose the genus of poetry 
to be belles lettres (that is, ‘ appealing to good taste *), this 
suffices to mark it off from science ; but since literary prose 
and oratory are also belies httres, we must still seek the 
differentia of poetry by> a comparison of it with these co- 
ordinate species. A compound word often exhibits genus and 
difference upon its face : as ‘ re-turn,' ‘ inter-penetrate,' ‘ tuning- 
fork,' *crifcket-bat' ;*but the two last would hardly be under- 
stood without inspection or further description. And however 
a definition be disdbvered, it is iijell to state it per geffus et 
differentiam. 

(4) In defining any term we should avoid encroaching upon 
the meaning of any of the co-ordinate terms; for else^heir 
usefulness is lessened : as by making * law ' include ‘ custom,’ 
or ‘ wealth ' include ‘ labour ' or * culture.' 

(5) If two or mote terms happen to be exactly synonymous, 
it may be possible (and, if so, it is a service to the language) 
to divert one of them to any neighlfouring meaning that has 
no determinate expression. Thus, Wordsworth and Coleridge, 
at the beginning of this century, took |reat pains to distinguish 
between Imagination and Fancy, which at that time had be- 
come in common usage practically equivalent ; and they sought 
to limit ‘ imagination ' to an order of poetic effect, which (they 
said) had prevailed during the Elizabethan age, but had been 
almost lost during the Gallo-classic, and which it was their 
mission to restore. Co-ordinate terms often tend to coalesce 
and become synonymous, or one almost supersedes the other, 
to the consequent impoverishment of our speech. At presenf 
proposition (that something is the fact) has almost driven out 
proposa^i^z^, it is desirable to co-operate in some^course*of 
actioij). Even good writers and spealkers, by their own practice 
encourage this confusion: they submit to Parliament certain 
‘propositions' (proposals for legislation), *or even make ‘a pro- 
petition of maifi^e’. t)efinition should counteract such a 
tendenoy. 
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* ( 6 ) We must avoid the temptation to ejtfend the \lenotatioi> 
of a word so far as to diminish or destroy its connotation ; or 
to increase its connotition so much as to render it no longer . 
applicable to things which it formerly denoted: we should 
neither unduly generalise, nor imduly specialise, a term. Is it 
desirable to define education so as to include the ‘ lessons of 
experience ’ ; or is it better to restrict it as implying a personal 
educator? If any word implies blame or praise, we are apt to 
extend it to everything we hate or approve.* But cotmrd cannot 
be so defined as to include all bullies, nor noble so as to 
inclujje every honest man, without some less in distinctness of 
thought. 

The same impulses make us specialise words ; for, if two 
worSs express approval, we wish to apply both to whatever we 
admire and to refuse both to whatever displeases us. Thus, 
a man may resolve to call no one great who is not good: 
greatness^ according to him, connotes ^^odness : whence it 
follows that (say) Napoleon I. was not great. Another man 
is disgusted with greatt^ls : according to him, good and great 
are mutually exclusive classes, sheep and goats, as in Gray's 
wretched clench : “ Befieath the good how far, yet far above 
the great.” In fact, however, ‘ good ' and ‘ great' are descrip- 
tive terms, sometimes applicable tot thb same object, some- 
times to different: but ‘great* is the wider term and 
applicable to goodness itself and also to badness; whereas 
by making ‘great' connote goodness it becomes the nar- 
rower term. And as we have seen (§ 3 ), such epithets may 
be applicable to objects on account of different qualities : 
^ood is not predicated on the same ground of a man and of 
a horse. 

•'( 7 ) In*defining any word, it is deaerable to bear in mind its 
derivation, and to preserv^b the connection of meaning wkh its 
origin ; unless there are preponderant reasons for diverting it, 
grounded on our neetl of the word to express a certain sense, 
and the greater difficulty of finding *any Q^jber word for 
same purpose. Is it better to lean to the classical or to the 
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\m1gar sense of^ ‘indiflferent/ ‘impertinent/ ‘ aggravating^ 
‘phenomenar ? 

• (8) Rigorous definition should not attempted where the 
subject does not admit of it. Some kinds of things are so 

^ complex in their qualities, jnd %ach quality may manifest itsel^ 
in so many degrees without ever admitting of exact measure- 
ment, that we have no means of marking them off precisely 
from other things nearly allied, similarly complex and similarly 
variable, so we cannot precisely define their names, Imagi- 

• nation and fancy are of this nature, civilisation and barbarism, 
poetry and other kiifds of literary expression. As to pj)etry, 
some think it only exists in metre, but hardly maintain that the 
metre must be strictly fegular : if not, how much irregularity 
of rhythm is admissible? Others regard a certain moSd of 
impassioned imagination as the essence of poetry ; but they 
have never told •us how great intensity of this mood is 
requisite. We alsojiear that poetry is of such a nature that 
the enjoyment of it is an end in itself ; but as it is not main- 
tained that poetry must be wholly imp^j;^uasive or uninstructive, 
there seems to be no means of deciding what amount or pro- 
minence of persuasion or instruction Vould transfer the work 
to the region of oratory or science. Such cases make the 
method of defining b/thoaid of a type really useful : the diffi- 
culty can hardly be got over without pointing to typical 
examples of each meaning, and admitting that there may be 
many divergences and unclassifiable instances on the border 
between allied meanings. 

§ 5. As science began from common knowledge, the terms 
of the common vocabulary have often been adopted into thei 
science’s, and many are still found there : such as weight, mass, 
work, attraction, repulsiow, diffusion, reflection, absofjton, base, 
salt, ajid so forth. * * 

In the more exact sciences, the vague popular associations 
with such words is hardly any inconvenieftce ; siifte those whd 
gro» addicted to <%^ch sAidies do not expecf to master them 
without undergoing Special discipline ; and, having precisely 
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defined the terms, they acquire the habit ©f thinking with then 
according to their assigned signification in those investigations 
to which they are appropriate. It is in the Social Sciences, 
especially Economics and Ethics, that the use of popular ter- 
minology is at once unavoidable , and prejudicial. For the 
subject-matters, industry and the conduct of life, are every 
man's business ; and, accordingly, have always been discussed 
with a consciousness of their direct practical bearing upon 
public and private interests, and therefore in th^ common 
language, in order that everybody may as far as possible benefit 
by whatever light can be .thrown upon them. It is true that 
Astronomy, Mechanics and Chemistry are of incalculable 
importance to industry, and to publfc and private interests: 
still, their application to practice is gener/ally in the hands of 
specialists (navigators, engineers, dyers), who may undergo the 
requisite special training in proportion as ^heir share in any 
process requires an appreciation of its scientific grounds. But 
the saying, that ‘what is everybody's business is nobody's,* 
receives melancholy illttstration from the popular attitude 
toward the Science of Wealth and Industry. Is there not 
another saying that *a man knows his own business best'? 
He looks, perhaps, into a work on Economics and sees that it 
is all about Prices, Money, Rent, Wages,' Profits. Now, he has 
received and paid money all his life, and either received or 
paid rent, wages, and profits: how, then, can things so 
familiar need any explanation ? He may often say with much 
truth, that he has made more money than the author. It has 
been justly observed, however, that nearly all uninstructed and 
-traditionary opinions upon these subjects are curiously wrong : 
they are not merely enoneous, but perverse and absurd. Yet 
the obtaining of instruction has been hinderec^ •by Jhe very 
means adopted to facilitate it, the use of common langi^ge in 
a technical sense; for without special discipline in the use of 
technicalities, the special meaning of the terms employed will 
often be confused with the vague meaningl^\hat they have ip 
ordinary conversation ; and if their divergence from ordinary 
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qf age is olAerved^ it js likely enough to give annoyance, or tb 
raise a laugh at the apparent ignorance of the ‘ theorist * who 
^wrote the book. • 

The almost uniform practice of Economists and Moralists, 
however, shows that, in their jialgment, the good derived from 
writing in the commdh vocabulary outweighs the evil : though 
ii is sometimes manifest that they themselves have been misled 
by extra-scientific meanings. To reduce tlie evil as much as 
possible, the following precautions seem reasonable : 

(1) To try to find and adopt the central meaning of the 
word (say Rent or Money) in its current or traditionary appli- 
cations ; so as to lessen in the greater number of cases ttie jar 
of conflicting associatioift. fiut if the central popular meaning 
does not correspoivi with the scientific conception tb be 
expressed, it may be better to inve*nt a new term, 

(2) To define tl^e term with sufficient accuracy to secure its 
clear and consistent^se for scientific purposes. 

(3) When a popular term has to be used in a sense that 

departs from the ordinary one in a way as to incur the 
danger of misunderstanding, to qualify it by some adjunct or 
“ interpretation-clause.” » 

It must be confessed that the first of these rules is not 
always adhered to ; ai!d, in the progress of a science, as subtler 
and more abstract relations are discovered amongst the facts, 
the m*eaning of a term may have to be modified and shifted 
further and further from its popular use. The term * Rent,* 
for example, is used by economists in such a sense, that they 
have to begin the discussion of the facts it denotes, by explain- 
ing that it does not imply any actual payment by one man tcu 
another. Here, for most readers, the meaning they are 
accustomec^ to, seems already to have entirely disappeared; 
but worse follows : and we ought, therefore, to pity the sorrows 
of a plain man of common sense who sits down to study 
Economics in a railway carriage. Difficulties rmfy however, b8 
Jargely overcomel|;)y qualifying the term in its®various relations, 
as produce-rents, ground-rents, customary rents, and so forth. 
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Dr. Keynes’ Scope and Method oj^ ^oliticdi Economj^ 

chap. 

§ 6. Definitions ahect the cogency of arguments in many 
ways, whether we use popular or scientific language. If the 
definitions of our terms are i^gue, or are badly abstracted 
from the facts denoted, of course, all arguments involving these 
terms are inconclusive. There can be no confidence in 
reasoning with such terms ; since, if they are vague, there is 
nothing to protect us from ambiguity ; or, if their n\eaning has 
been badly abstracted, we may be led into absurdity — as if 
‘ impudence * be defined in such a way asr to confound it with 
honesty. 

Again, it is by Definitions that we can best distinguish 
between Verbal and Real Propositions^ Whether a term 
predicated is implied in the definition of the subject, or adds 
something to its meaning, deserves our constant attention. 
We often persuade ourselves that statemertfs are profound and 
important, when, in fact, they are mere yerbal propositions. 
**It is just to give evci^ man his due”; ‘‘the greater good 
ought to be preferred to the less ” ; such dicta sound well — 
indeed, too well 1 For ~ a man^s due * means nothing else than 
what it is just to give him ; and ‘ the greater good ’ may mean 
the one that ought to be preferred r'" these, therefore, are 
Truisms. The investigation of a definition may be a very 
valuable service to thought ; but, once found, there is no merit 
in repeating it. To put forward verbal or analytic propositions, 
or truisms, as information (except, of course, in actually ex- 
plaining terms to the uninstructed), shows that we are not think- 
ing what we say ; for else we must become aware of our own 
emptiness. Every step forward in knowledge is expressed in 
a leal or’ synthetic proposition; and it is only ^jy means of 
such propositions that information can be given (except as to 
the meaning of words) or that an argument or train of reasoning 
ban make anj^ progress. 

Opposed to a truism is a Contradiction ijl» Terms; thatiis^ 
the denying of a subject something w^hich it connotes (or which 
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]pelongs t(t its definition), or the affirming of it somethiifg 
• whose absence it connotes (or which is excluded, by its 
^ definition). A Verbal Proposition is n^essarily true, because 
it is tautologous; a Contradiction in Terms is necessarily 
false, because it is inconsistent. Yet, as a rhetorical artifice, 
or figure, it may be Effective : that * the slave is not bound to 
obey his master * may be a way of saying that there ought to be 
no slaves ; that * property is theft,* is &n uncompromising 
assertion iof the communistic ideal. Similarly a truism may 
have rhetorical value : that ‘ a Negro is a man * has often been 
a timely reminder, cc even that a man’s a man.” It is only 
when we fall into such contradiction or tautology by lapse of 
thought, by not fully undefstanding our own words, that it 
becomes absurd. . J 

Real Propositions comprise th*e predication of Propria and 
Accidentia. Accidentia, implying (as we have seen) a sort of 
empirical law, can, only be established by direct induction. 
But propria are deduced from (or rather by means of) the 
definition with the help of real propiS|itions, and this is what 
is called ‘arguing from a Definition.’ Thus, if increasing 
capacity for co-operation is a specific character of Civilisation, 
great wealth may be considered as a proprium of civilised as 
compared with barbafoug nations. For co-operation is made 
most effectual by the division of labour, and that this is the 
chief’ condition of producing wealth is a real proposition, 
established both inductively and deductively. Such arguments 
from definitions concerning concrete facts and causation, of 
course, require verification by comparing the conclusion with 
the facts. The verification of this example is easy, if we d^i 
not let ourselves be misled in estimating the wealth of barbarians 
by the ostentatious “pearl and gold” of kings a»d nobles, 
where 99 per cent, of the people live in penury and servitude. 
The wealth of civilisation is not only great but diffused, and in 
its diffusion its greatness must be estimated. * ^ 

JTo argiil froii^«a Definition may be a pj(ocess of several 
degrees of complexity. The simplest case is the establishment 
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0( a proprium as the direct consequence of somef connote^ 
attribute, as in the above example. If the definition has been 
correctly abstracted from the particulars, the particulars have 
the attributes summarised in the definition ; and, therefore, they 
have whatever can be shown to follow from those attributes. 
But it frequently happens that the argument rests partly on the 
qualities connoted by the class name and partly on many other 
facts. * 

In Geometry, the proof of a theorem depends not^nly upon 
the definition of the figure or figures directly concerned, but 
also ujpon one or more axioms, and upon . propria or construc- 
tions already established, 'Phus, in Euclid’s fifth Proposition, 
the proof that the angles at the ba^se of an isosceles triangle are 
equals depends not only on the equality of the opposite sides, 
but upon this together with t‘ne construction that shows how 
from the greater of two lines a part may be c^t off equal to the 
less, the proof (or assumption) that triangles that can be con- 
ceived to coincide are equal, and the axiom that if equals be 
taken from equals the ^J«mainders are equal. Similarly, in 
Biology, if colouring favourable to concealment is a proprium 
of carnivorous animals, it is not deducible merely from their 
predatory character or any other attribute entering into the 
definition of any species of them, Ijpt from their predatory 
character together with the causes summarised in the phrase 
‘ Natural Selection ’ ; that is, competition for a livelihood, and 
the destruction of those that labour under any disadvantages, 
of which conspicuous colouring would be one. The particular 
colouration of any given species, again, can only be deduced 
J>y further considering its habitat (desert, jungle or snow- 
field): a circumstance lying wholly outside the definition of 
the^ species. 

The validity of an argument based partly or Vhohy on a 
Definition depends, in the first place, on the existence of 
things correspl)nding with the Definition — that is, having the 
properties connoted by the name defined.. {{ there are /lo 
such things as isosceles triangles, Euclid’s fifth Proposition ii 
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Oply formally trye,, like a theorem concerning the fourth 
■ dimension of space ; merely consistent with his other assump- 
^tions. But if there are any triangle^ only approximately 
isosceles, the proof applies to them, making allowance for their 
concrete imperfection: the neai-er their sides approach straight- 
ness and equality the more nearly equal will the opposite 
angles be. 

Again, as to the existence of things corresponding with terms 
defined, Dr. Venn has pointed out that * existence ’ may be 
understood in several senses: (i) merely for the Reason, like 
the pure genera and species of Porphyry’s tree ; the S0I5 con- 
dition of whose being is logical consistency : or (2) for the 
Imagination, like the giants and magicians of romance, the 
heroes of tragedy and the fairies of popular superstition ; w^ose 
properties may be discussed, and verified by appeal to the 
right documents aad authorities (poems and ballads) : or (3) 
for Perception, like plants, animals, stones and stars. We may 
argue, therefore, from the definition of a fairy, or a demigod, 
or a dragon, and deduce varioui^'j consequences without 
absurdity, if we are content with poetic consistency and the 
authority of myths and romances as the’ test of truth. 

When, however, we pass into the region of concrete objects, 
whose properties are cdusos, and not merely determinations of 
space (as in Geometry), we meet with another condition of the 
validity of any argument depending on a Definition : there 
must not only be objects corresponding to the definition ; but 
there must be no other causes counteracting those qualities on 
whose agency our argument relies. Thus, though we may 
infer from the quality of co-operation connoted by civilisation, > 
that a civilised country will be a wealthy one, this may not be 
found true of such a country recently devastated bjr war br 
other ^c^amity. Nor can co-operatibn always triumph ove 
disadvantageous circumstances. Scandinavia is so poor in the 
gifts of nature that are favourable to industry, tfiat it is not^ 
wealthy in spite otcivilisation : still, it is far wealthier than it 
would be in the hands of a barbarous people. In short, when 

t 
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aVguing from a Definition, we can only infer the tendency 0 / 
any causal characteristics included in it; the unqualified 
realisation of such a tendency must depend upon the absence 
of counteracting causes. As soon as we leave the region of 
pure conceptions and make any» attempt to bring our ‘specula- 
tions home to the actual phenomena of^iiature or of human 
life, the verification of every inference becomes an unr-emilting 
obligation. 



CHAPTER XXIV 
FALLACIES 

§ I. A Fallacy is* any failure t(P fulfil the conditions of 
Proof. If we neglect or i^istake the conditions of proof 
unintentionally, whether in our private meditations or in 
addressing others, if is aralogi&m : but if we endeavour to 
pass off upon others evidence or argument which we know or 
suspect to be unsoilind, it is a Sophism . 

Fallacies, whethei* paralogisms or sophisms, may be divided 
into two classes : (ft) the Formal, or(^hose that can be shown 
to conflict with one or more of the tftiths of Logic, whether 
Deductive or Inductive ; as if we attenyjt to prove an universal 
affirmative in the Third Figure ; or to argue that, as the average 
expectation of life fo^ males at the age of 20 is 397 years, 
therefore Alcibiades, beiifg 20 years of age, will die when he 
is 39i; (^) the Material, or those that cannot be clearly 
exhibited as transgressions of any logical principle, but are 
due to hasty or superficial inquiry or confused reasoning; 
as in adopting premises on insufficient authority, or without 
examining the facts ; or in mistaking the point to be proved. 

§ 2. Formal Fallacies of Deduction and Induction are, 
all of them, breaches of the rule ‘not to go beyond the 
evidence As a detailed account of them would be little 
else tl»n a repetition of most of the foregoing chapters, it may 
suffice to recall some of the places at wl^ich it is^easiest to go 
astray. ^ ♦ • 

• ( 1 ) It is not uncommon to mistake the Contrary for the 
Contradictory, as — A is not taller than B, he is shorter. 
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*^(2) To convert A. or O. simply, as — 

» All Money is Wealth All Wealth is Money, 
or — Some Wealth is tot Money Some Money is not Wealth. 

In both these cases, Wealth, though undistributed in the 
convertend, is distributed in th 5 converse. 

(3) To attempt to syllogise with two premises containing four 
terms, as 

The Papuans are savages ; 

The Javanese are neighbours of the Papusftis ; 

The Javanese are savages. 

Such^n argument is excluded by the defiMtion of a Syllogism, 
and presents no formal evidence wjiatever. We should naturally 
assume that any man who advanced it merely meant to raise 
some probability that * neigl:Jbourhood is aP sign of community 
of ideas and customs.* But, if so, he should have been more 
explicit. There would, of course, be the same failure of con- 
nection, if a fourth term were introduced into the conclusion, 
instead of in the premis^. • 

To distribute in l^ie conclusion a term that was undis- 
tributed in the premises (an error essentially the same as (2) 
above), i.^.. Illicit process of the major or minor term, as — 
Every rational agent is accountable ; 

Brutes are not rational* agents : 

Brutes are not accountable. 

In this example (from Whately), an illegitimate mood of Fig. I., 
the major term, ‘ accountable,* has suffered the illicit process ; 
since, in the premise, it is predicate of an affirmative proposi- 
tion and, therefore, undistributed ; but, in the conclusion, of a 
^negative proposition and, therefore, distributed. The fact 
that nearly everybody would accept the conclusion as true, of 
course, might lead them to overlook the inconplusi^ness of 
the formal proof. 

Again, ^ 

All mep are two-handed ; , 

All two-handed animals are cooking animals : 

All cooking animals are men. 
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Here we* have JBramantip concluding in A.; and there ta, 
’ formally, an illicit process of the minor ; though the conclusion 
, is true ; and the evidence, such as it is. Is materially adequate. 
(Of course, ‘two-handed,* being a peculiar differentia, is 
nugatory as a middle tei n^ and may be cut out of both pre- 
mises ; but ‘ cooking ’ is a proprium peculiar to the species 
Man ; sb that these terms might be related in U., All men art 
all cookers ; whence, by conversion, All cookers are men.) 
v^tJ( 5 ) To'bmit to distribute the middle term in one or the 
other premise, as — 

All verbkl propositions ^^re self evident; 

All axioms are self-evident : 

All axioms are verbal propositions. 

This is an illegitimate mood in^ Fig. II. ; in which, t6 give 
any conclusion, one premise must be negative. It may serve 
as a formal illusttation of Undistributed Middle ; though, as 
both premises are* verbal propositions, it is majprially not 
syllogistic at all, but an error of clas^sification ; a confounding 
of co-ordinate species by assuming fh#ir identity because they 
have the generic attribute in common. 

(6) To simply convert a hypothetical proposition, as — 

If trade is free, it prospers ; 

If trade*prospers, it is free. 

Clearly, this is similar to the simple conversion of the cate- 
gorical A. ; since it takes for granted that the antecedent is 
co-extensive with the consequent, or (in other words) that the 
freedom of trade is the sole condition of, or (at least) insepar- 
able from, its prosperity. 

The same assumption is made if, in a hypothetical syllogism! 
we try* to ground an inference on the affirmation of the con- 
sequent or denial of the Antecedent, as — 

If trade is free it prbspers : 

It does prosper ; 

It is^free. 

It is not free ; 

•*. It does not prosper. 
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Neither of these arguments is formally good ; nor/ of course 
is either of them materially valid, if it be possible for trade to 
prosper in spite of prcaective tariffs. 

An important example of this fallacy is the prevalent notion, 
that if the conclusion of an argument is true the premises must 
be all right ; or, that if the premises are ’false the conclusion 
must be erroneous. For, plainly, that — 

If the premises are true, the conclusion is true, 
is a hypoihetical proposition ; and we argiie justly— •• 

The premises are true ; 

The conclusion is true } 
or, The conclusion is false ; 

.*. The premises are false. 

This valid for every argument that is formally correct ; but 
that we cannot trust the premises on the strength of the con- 
clusion, nor reject the conclusion becauseethe premises are 
absurd, the following example will show : • 

Alf who square the circle are great mathematicians ; 
Newton squared ^ circle : 

.*. Newton was a great mathematician. 

Here our conclusion i^, no doubt, true; but the premises 
are intolerable. If, then, to-day the inferences of our favourite 
orator are very much to our taste, wo« ha*d better not for that 
reason embrace his premises without examining them. Another 
day, in circumstances slightly different, they may have other, 
less innocent results. 

How the taking of Contraries for Contradictories may vitiate 
Disjunctive Syllogisms and Dilemmas has been sufficiently 
explained in the twelfth chapter. 

V § 3 . Formal Fallacies of Induction consist in supposing 
/ or \nferriftg Causation without attefcipting to pfoveit, or in 
[pretending to prove it Vithout satisfying the Canops of 
observation and experiment : as — 

’ (i) To assfgn the Cause of anything that is not a concrete 
event : as, e.g., wSy two circles can touch ofily in one point, 
We should give the * reason’; for this expression includes. 
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•besides evidence of causation, the principles of formal dedfic- 
tioD, logical and mathematical. 

(2) To argue, as if on inductive gfounds, concerning the 
cause pf the Universe as a whole. This may be called the 
fallacy of transcendent iijferefice: since the Canons are only 
applicable to instances of events that can be compared ; they 
cannot'deal with that which is in its natujie unique. 

j[3) To mistake co-existent phenomena for cause and effect : 
as when a man, wearing an amulet and escaping shipwreck, 
regards the amulet as the cause of his escape. To prove his 
point, he must either get again i«to exactly the same circum- 
stances without his amulet^ and then be drowned — ^according 
to the method of Difference ; or, shirking the only satisfactory 
test, and putting lip with mere Agreement, he must shbw, {a) 
that all who are shipwrecked and escape wear amulets, and 
(b) that their cases agree in nothing else ; and (^), by the Joint 
Method, that all who are shipwrecked without |mulets are 
drowned. And even if his evidence^ according to Agreement, 
seemed satisfactory in all these poffils, it would still be falla- 
cious to trust to it as proof of direct causation ; since we have 
seen that unaided observation is never sufficient for this : it is 
only by experiment in prepared circumstances that we can 
confidently trace sequence and the transfer of energy. 

Tjiere is the reverse error of mistaking causal connection for 
independent co-existence : as if any one regards it as merely a 
curious coincidence that great rivers generally flow past great 
towns. In this case, however, the evidence of connection does 
not depend merely upon direct Induction. 

(4) Post hocy ergo propter hoc: to accept the mere sequence 
of phenomena, even tnough often repeated, as proving that the 
phenopaensb are cause %nd effect, or connected b^ caus^ion. 
This is a very natural error ; for altliough, the antecedents of a 
phenomenon being numerous, most of them cannot be the 
cause, yet it is among ^ them that the caus^ must be soug/St. 

• Adeed, if ther^ is neither time nor opportunity for analysis, it 
may seem better to accept any antecedent as a cause, (or, at 
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lelst, as a sign) of an important event than t^ go without an)^ 
guide. .And, accordingly, the vast and copiplicated learning of 
omens, augury, horostfopy and prophetic dreams, r^es upon 
this maxim ; for whatever the origin of such superstitions, a 
single coincidence in their favour triumphantly confirms them. 
It is the besetting delusion of everybodj^ who has wishes or 
prejudices ; that is, of all of us at some time or other ; Cor then 
we are ready to befieve without evidence. And, plainly, the 
fallacy consists in judging off-hand, without any atteUipt, either 
by deductive or inductive methods, to eliminate the irrelevant 
antecedents ; which, however, may include %11 the most striking 
and specious. 

(5) To regard the Co-Effects* (whether simultaneous or 
successive) of a common cause as standing tin the direct rela- 
tion of cause and effect. Probably no one supposes that the 
falling of the mercury in his thermometer is# the cause of the 
neighbouring lakers freezing. True, it is the antecedent, and 
(within a narrow range of experience) may# be the invariable 
antecedent of the frost f t)ut, besides that the two events are 
so unequal, every one is aware that there is another antecedent, 
the fall of temperature, which causes both. Yet in many cases, 
the same kind of mistake is made from not remembering that, 
to justify inductively our belief in a cause, the instances com- 
pared must agree, or differ, in one circumstance only (besides 
the effect). Jhe flowing tide is an antecedent of the ebbing 
tide ; it is invariably so, and is equal to it ; but it is not the 
cause of it : other circumstances are present ; and the moon 
(chiefly) is the cause of both flow and ebb. In several instances, 
Skates that have grown outrageously luxurious have declined in 
power : that luxury caused the downfall may seem obvious, 
and ^apabte of furnishing a moral lessee to the yoty;ig. ^Hence 
other important circumstances are overlooked, such a% the 
Snstitution of slavery, the corruption and rapacity of officials 
afid tax-gatherl, an amJy too powerful for discipline ; any or all 
of which may be present, and sufficient to eliplaia both the 
luxury and the ruin. 
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(6) To*mistal5e one condition of a phenomenon for the whhle 
cause. To speak of an indispensable condition of |iny phe- 
nomenon as the cause of it, may bfe a mere conventional 
abbreviation ; and in this way such a mode of expression is 
common not only in pogula^ but also in scientific discussion. 
Thus we say that a*temperature of 33^ F. is a cause of the 
melting of ice; although that ice melts at 33° F., must further 
d^end upon something in the nature of water ; for every solid 
has its o%n meltirfg-point. As long, then, as we remember 
that * cause,* used in this sense, is only a convenient abbrevia- 
tion, no harm is doiie ; but, if we forget it, fallacy ma]^ result ; 
as when a man says that the cause of a financial crisis was the 
raising of the rate of discount, neglecting the other conditions 
of the market ; whereas, in some circumstances, a risei»of the 
Bank-rate may increase public confidence and prevent a crisis. 

Now, we hava seen that the direct use of the Canons of 
Agreement and Difference may only enable us to say that a 
certain antecedent* is a cause or an indispensable condition of 
the phenomenon under investig2fti<)n. If, therefore, it is 
important to find the whole cause, we must either experiment 
directly upon the other conditions, of resort to the Method of 
Residues and deductive reasoning ; nor must we be content, 
without showing wfier» such precision is possible, that the 
alleged cause and the given phenomenon are equal. 

(7) To mistake a single consequence of a given cause for the 
whole effect, is a corresponding error ; and none so common. 
Nearly all the mistakes of private conduct and of legislation 
are due to it : To cure temporary lassitude by a stimulant, and 
so derange the liver ; to establish a new industry by protectine 
duties, and thereby impoverish the rest of the country ; to gag 
the prgss, apd so drive •the discontented into conspiracy; to 
builj^ an alms-house, and thereby attract paupers into the 
parish, raise the rates, and discourage industry. 

(8) Jp^deniand jgne^ter exactness in the esfimate of caules 
» Cf. effects than ^given subject admits of. In the more complex 

sciences. Biology, Sociology, Psychology, it is often impossible 
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to%e confident that all the conditions of a ^gi^en phenomenon^ 
have been assigned, or that all its consequences have been 
traced. The causes of the great French Revolution have been 
carefully investigated, and still we may doubt whether they 
have all been discovered, or whrther^their comparative import- 
ance has been rightly determined ; but if would be very un- 
reasonable to treat that event as monstrous and unintelligible. 
Aristotle observes in his Ethics^ that a properly cultivated mind 
knows what degree of precision is to be expected' in each 
science. Hence, controvertists, being sufficiently educated 
and naturally loving fair plsj^, do not comfnent superciliously 
upon the absence of mathematical demonstration where it is of 
course unobtainable. 

(9) To jtreat an agent orj^ ondition remote in tim e an 
for every moment of time gives an oppor- 
tunity for new combinations of forces and, therefore, for modi- 
fications o^ the effect. Thus, although we often say that 
Napoleon^s Russian expedition was the cause of his downfall, 
yet the effect was subjected numerous further conditions. Had 
the natives not burnt Moscow, had the winter been exception- 
ally mild, had the Prussians and Austrians not risen against 
him, the event might have been very different. It is rash to 
trace the liberties of modern Europe tcF the battle of Marathon. 
Indeed, our powers of perception are so unequal to the subtlety 
of nature, that even in experimental science there is time for 
molecular changes to occur between what we treat as a cause 
and the effect as we perceive it. In such cases the strictly 
unconditional cause has not been discovered. 

To ne£^lect the negative conditions to which a cause is 
^u^ejgi; When we say that water boils at 212® F., we mean 
“ provided ^he pressure be the same as* that of the^tmo^sphere 
at about the sea-level ” ; for under a greater pressure watercwill 
not boil at that temperature, whilst under less pressure it boils 
at a lower temper|ture. In the usual, statement of a law of 
causation, what are sometimes called ‘ disturbiilg,' ‘frustrating* < 
‘ counteracting* circumstances, that is, negative conditions, are 
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^ supposed to be ^absent ; so that the strict statement of sudh a 
law, whether for a remote cause, or for an immediate cause 
(when only positive conditions are included), is that the agent 
or assemblage of conditions, tends to produce such an effect, 
other conditions being favoumble, or in the absence of contrary 
forces. 

^ (ii)* It is needless to repeat what has already been said of 
other fallacies that beset inductive proof^ ; such as the neglect 
oT a possible plufklity oj causes where the effect has been 
vaguely conceived; the extension of empirical laws beyond 
adjacent cases; the chief errors to which the estjpaate of 
analogies and probabilities, or the application of the principles 
of classification are liable ; and the reliance upon direct Induc- 
tion where the aid of Deduction may be obtained, er upon 
observation where experiment may be employed. As to formal 
fallacies, that qjay be avoided by adhering to the rules of 
logical method, this may suffice. ^ 

§ 4. There ren^in many ways in jirhich arguments fall short 
of a tolerable standard of procf,« though they cannot be 
exhibited as definite breaches of logical principles. Logicians, 
therefore, might be excused from dfscussing them ; but out of 
the abundance of their pity for human infirmity they usually 
describe and label* the chief classes of these * extra-logical 
fallacies,’ and gibbet a few examples. > 1 ' 

We may adopt Whately’s remark, that a fallacy lies either (i) 
in the premises, or (2) in the conclusion, or (3) in the attempt 
to connect a conclusion with the premises. 

(i) Now the premises of a sound argument must either be 
valid deductions, or valid inductions, or particular observations, 
or axioms. In an unsound argument, then, whose premises 
are suj)porJed by eithef deduction or induction, tHie evidence 
maj be reduced to logical rules ; ind its failure is therefore a 
‘ logical fallacy ’ such as we have already discussed. It follows 
that an extra-logical fallacy of the premises liust lie in wRat 
oannot be redifeed to rules of evidence, that is, in bad observa- 
tions (§ 5), or sham axioms (§ 6). 
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(2) As to the conclusion, this can only be fallacious if 
some other conclusion has been substituted for that which 
was to have been proved (§ 7). 

(3) Fallacies in the connection between premises and 
conclusion, if all the propositioiw are distinctly and ex*plicitly 
stated, become manifest upon applying tne rules of Logic. 
Fallacies, therefore, which are not thus manifest, apd so 
are extra-logical, must depend upon some sort of slurring, 
confusion, or ambiguity of thought or speech (§ 8). 

§ 5. Amongst Fallacies of Observation, Mill distinguishes 
(i) those of Non-observatiqp, where eithe* instances of the 
presence or absence of the phenomenon under investigation, 
or else some of the circumstances constituting it or attending 
upon i^ though important to the induction, are overlooked. 
These errors are implied in the Formal Fallacies of Induction 
already treated of in § 3 (paragraphs (3) to (7)^). 

Mill’s class (2) comprises fallacies of J^alobservation. Mal- 
observation may be due ^o obtuseness or slowness of percep- 
tion ; and it is one advan^i^e of the physical sciences as means 
of education, that the training involved in studying them tends 
to cure these defects. 

But the occasion of error upon which Mill most insists, 
is our proneness to substitute a has^y inference for a just 
representation of the fact before us ; as when a yachtsman, 
all agog for marvels, sees a line of porpoises and takes 
them for the sea-serpent. Every one knows what it is to 
mistake a stranger for a friend, a leaf for a sparrow, one 
word for another (X persisted in reading Unsertesen as 
uUersetzen). The wonder is that we are not oftener wrong ; 
considering how small a part present sensation has in percep- 
tion, itnd how much of every object observed is supplied by a 
sort of automatic judgment.* You see something brown, w^iich 
your perceptive mechanism classes with the aj^pearance of a 
coW at such a distance and instantly aU the other properties 
of a cow are supplied from the resources of foriSler experiences: , 
but on getting nearer, it turns out to be a log of wood. It is 
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•ome prStectio^ against such errors to know that we Ve 
subject to them ; and the Logician fulfils his duty in warning 
us accordingly. But the matter beloftgs essentially to Psy- 
cholog^y ; and whoever wishes to pursue it will find a thorough 
explanation in Prof. SuW^s velume on Illusions. 

Another error ft the accumulation of useless, irrelevant 
obscrications, from which no proof of the point at issue can be 
derived. It has been said that an imporfant part of an induc- 
tive inqidrer’s equipment consists in knowing what to observe. 
The study of any science doubtless educates this power by 
showing us what observations h%ve been effective in similar 
cases : but something depends upon genius. Observation is 
generally guided by hypotheses ; he makes the right observa- 
tions who can frame the right hypotheses ; whilst another over- 
looks things, or sees them all awry, because he is confused and 
perverted by wishes, prejudices or other false preconceptions; 
and still another gropes about blindly, noting this and docket- 
ing that to no purpose, because he has no hypotResis, or one 
so vague and ill-conceived that sheds no light upon his 
path. 

§ 6. The second kind of extra-1 dfeical Fallacy lying in the 
premises, consists in offering as evidence some verbal jingle 
or assertion which iS entirely baseless ; it is generally known as 
fetiiio principii^ or begging the question. The question may 
be oegged in three ways (i) there are what Mill calls 
Fallacies k pripth mere assertions, pretending to be selH 
evident, and often sincerely accepted as such by the authpr' 
imd some infatuated disciples, but in which the cool spectator* 
sees either no sense at all, or palpable falsity. 

These sham axioms are (grievous to confess) not uncommon 
in the^ writings of the ^eatest philosophers. Theae are* hun- 
dreds of them ; and probably ev^y one is familiar with the 
following examples : That circular motion is the most perfect ; 
That every body strives toward its n&tural pfece ; That Ifke 
wires like ; Tftat every bane has its anttdote ; That what is 
true of our conceptions is true of Nature ; That pleasure is 
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nothing but relief from pain ; That the good, t^e beautiful and . 
the true , are inseparable; That, in trade, whatever is some- 
where gained is somewlfere lost ; That only in agriculture does 
nature assist man ; That a man may do what he will with his 
own ; That some men are naturally l^orn to rule and others to 
obey. Now some of these doctrines are‘ specious enough ; 
whilst, as to others, how they could ever have been entertained 
arouses a wonder tAat can only be allayed by a lengthy 
historical and psychological disquisition; ' ' 

(2) Verbal propositions offered as proof of some matter of 
; fact. 

Vv • ^ 

These have, indeed, one attribute of Axioms : they are self- 
evident to any one who knows the language ; but as they only 
dissect the meaning of words, nothing but tha meaning of words 
can be inferred from them. l/ anything further is arrived at, 
it must be by the help of real propositions. How common is 
such an argument as this : * Lying is wrong, because it is 
vicious ’ — the implied majcp* premise being th^t ‘ what is vicious 
is wrong.’ Now if anybody hesitates whether to be a liar or 
not, good reasons can be given him for abstaining ; but the 
above argument only shdws that lying is caUed wrong ; and 
this the impending liar already knew. The argument, there- 
fore, must be supplemented by a further’ premise, that ‘ what is 
called wrong in English is most probably something that ought 
to be avoided’: but this is a real proposition, which to a 
foreigner might seem to need a vast amount of evidence. J^q ); 
us h ope there is soine porter and more cosmopolitan way p£ 
justifying the moral law. Still, such arguments, though bad 
L^ic, often have a rhetorical force : to call lying not only 
wrong but vicious, may be dissuasive by accumulating associa- 
tions of shame and ignominy. 

Definitions, being the most important of verbal propositions 
(since they imply the possibility of as many other verbal pro- 
positions as thefe are denning attributes , and combinations of 
them), need to be watched with especial caro. If two dii^ 
putants define the same word in different ways, with each of 
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jthe different attributes included in their several definitions tliey 
' may bring in a fresft set of real propositions as to the agency 
or normal connection of that attribute.# Hence their conclu- 
' sions about the things denoted by the word defined, diverge in 
all directions and to any ixtevl. And it is generally felt that 
a man who is allowed to (fefine his terms as he pleases, may 
prove anything to those who, through ignorance or inadvertence, 
grant that the things that those terms stafid for have the attri- 
btlfes thali figure in 4 iis definitions. 

(3) dtmonstrando^ the pretence of giving a reason 

for an assertion, whilst in fact o^ly repeating the assertion 
itself — generally in other words. * 

In such cases the origifial proposition is, perhaps, really 
regarded as self-e^dent, but by force of habit a msip says 
* because ^ ; and then, after vainly*fumbling in his empty pocket 
for the coin of reason, the habit of symbolic thinking in words 
only, without reference to the facts, comes to his rescue, and 
he ends with a paraphrase of the same assertion. Thus a man 
may try to prove the necessity of#^ausation : ‘Every event 
must have a cause ; because an event is a change of pheuo- 
mena, and this implies a transforraftition of something pre- 
existing; which can only have been possible, if there were 
forces in operation tapgble of transforming it.' Or, again : 
‘We ought not to go to war, because it is wrong to shed blood.' 
But, ’plainly, if war did not imply bloodshed, the unlawfulness 
of this could be nothing against war. The more serious any 
matter is, the more important it becomes either to reason 
thoroughly about it, or to content ourselves with wholesome 
assertions. How many ‘arguments ' are superfluous ! ^ 

§ 7*. The Fallacy of surreptitious conclusion (i^noratU 
eknchi\ the mistaking or obscuring of the proposition neally 
at issue, whilst proving something ehe instead. 

This may be done by substituting a particular proposition 
for an universal, or an universal for a paftticular.^ Thus, he wfib 
^attecks the pracftce of giving in charity musf not be content to 
show that it has, in this or that case, degraded the recipient , 
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who may have been exceptionally weak. Or, again, to dissuade 
another from giving alms in a particular case, it is not enough 
to show that the generd tendency of almsgiving is injurious ; 
for, by taking pains, the general tendency may often be 
counteracted. 

Sometimes an argument establishing a wholly irrelevant con- 
clusion is substituted for an argumentum ad rttfi' Macaulay 
complains of those apologists for Charles I. who try to defend 
him as a king, by urging that he was a good judge of paintiiigs 
and indulgent to his wife. 

To this class of Fallac’es belongs the argumentum ad 
hominem^ which consists in showing not that a certain proposi- 
tion is true, but that Critias ought 'to accept it in consistency 
with his other opinions. Thus : ‘ In every^parish the cost of 
education ought to be paid out of the rates : you, at least, have 
said that there can be no sound economy, unless local expenses 
are defrayed from local funds.’ But whether this is a fallacy 
depends, as Whately observes, upon whetjier it is urged as 
actually proving the point at issue, or merely as convicting the 
opponent of inconsistency. In the latter case, the argument 
is quite fair : whatever such a conclusion may be worth. 

Similarly with the argumentum ad populu7n : ‘ this measure 
is favourable to such or such a class ; let ihem vote for it.’ An 
appeal to private greed, however base, is not fallacious, as long 
as the interest of the class is not fraudulently substituted for 
the good of the nation. And much the same may be said for 
the argujnentum ad verectmdiam. When a question of morals 
is debated as a question of honour among thieves, there is no 
fallacy, if the moral issue is frankly repudiated. The argument 
from authority is often brought under this head : ‘ such is the 
opinion of Aristotle.’ Although this does not establish the 
truth of any proposition, it may be fairly urged as a reasoj for 
not hastily adopting a contrary conclusion : that is, of course, 
if' the subject under discussion be one as to which Aristotle (oi 
whoever the authority may be) had mateiial^ for formingoa^ 
judgment. 



FALLACIES 


3^9 

► A negative us^ this fallacy is very common. Some general 
doctrine, such as Positivism, Transcendentalism, Utilitatianism, 
^or Darwinism, is held in common by a^group of men ; who, 
however, all judge independently, and therefore are likely to 
differ in details. An opjjone^t exhibits their differences of 
opinion, and thereupon pretends to have refuted the theory 
they agree in supporting. This is an argi^entum ad sjholam^^ 
ai^ pushes too far the demand for consistency. In fact it 
recoils up8n the Sophist ; for there is no sense in quoting men 
against one another, unless both (or all) are acknowledged to 
speak with the authority of learning and judgment, and there- 
fore the general doctrine wfeich they hold in common is the 
more confirmed. 

This is an examplb of the paralogism of * proving too niuch ' ; 
when a disputant is so eager to refute an opponent as to lay 
down, or imply, •principles from which an easy inference 
destroys his own pdkition. To appeal to a principle of greater 
sweep than the occSision requires may easily open the way to 
this pitfall : as if a man should urge ^hat * all men are liars,' 
as the premise of an argument designed to show that another's 
assertion is less credible than his own. 

A common form o^ ignoratio tlenchi is that which Whately 
called the ‘ fallacy of objdbtions ' : it consists in insisting upon 
all th§ considerations against any doctrine or proposal, with- 
out any attempt to weigh them against the considerations in 
its favour ; amongst which should be reckoned all the con- 
siderations that tell against the alternative doctrines or pro- 
posals. Incontestable demonstration can rarely be expected 
even in science, outside of the Mathematics ; and in practicaf 
affairs, as Butler says, ‘ probability is the very guide of life ' ; 
80 that %ny c<»nclusion depends upon balance of evidence, 
and ta allow weight to only a part of it is an evasion of the 
ri^ht issue. ^ ^ ^ 

f 8. Fallacies ^in th^ connection of prfmises and con- 
olu.fion that canifot be detected by reducing the arguments 
to syllogistic form, roust depend upon some juggling with 
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lafrguage to disguise their incoherence. They may 6e gener- 
ally described as Fallacies of Ambiguity,' wfiether they turn 
upon the use of the tisame word in different senses, or upon 
ellipsis. 

Thus it may be argued that yll works written in a classical 
language are classical, and that, Aierefore, the History of 
Philosophy by Diogenes Laertius, being written in Greek, is a 
classic. Such ambiguities are sometimes serious enough ; 
sometimes are little better than jokes. Fer jokes, a^s Wha».^ly 
observes, are often fallacies ; and considered as a propoedeutic 
to the art of sophistry, punrjjng deserves th^e ignominy that has 
overtaken it. 

Fallacies of ellipsis usually go by learned names, as ; (i)^ 
dicto secundum quid ad dictum simpliciter. ^It has been argued 
that since, according to RicaVdo, the value of goods depends 
solely upon the quantity of labour necessary to produce them, 
the labourers who are employed upon (say) cotton cloth ought 
to receive^ as wages the whole price derived from its sale, 
leaving nothing for interest upon capital. Ricardo, however, 
explains that by ^ the quantity of labour necessary to produce 
goods ^ he means not only what is immediately applied to them, 
but also the labour bestowed upon the implements and build- 
ings with which the immediate labouj is "assisted. Now these 
buildings and implements are capital, the labour which pro- 
duced them was paid for, and it was far enough from Ricardo’s 
mind to suppose that the capital which assists present labour 
upon (say) cotton cloth has no claim to remuneration out of 
the price of it. In this argument, then, the word labour in the 
premise is used secundum quidy that is, with the suppressed 
qualification of including past as well as present labour; but 
in the inference labour is used simt>liciter to mean present 
labour only. 

{ 2 ) A dicto secundum quid ad dictum secundum alterum quid. 
It may be urged that,* since the tax on tea is uniform, there- 
fore all consumers contribute equally {o the Revenue for tjjeir 
enjoyment of it. But written out fairly this argument runs 
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tea^is taxed uniformly ^d, per all consumirs 
for their enjoyment of it whatever quality they use* 
ications introduced, nobody*can be deceived. 

9 simpUciter ad dictum secundum quid^ also called 
ientis, Thus^ T« take interest upon a loan is 
t, therefore, I do right to exact it from my own 
islress. The popular answer to this sort of 
hat * circumstances alter cases/ We commit this 
:)osing that what is true of the average is likely to 
ach case ; as if one should say : * The offices arc 
ure m)» house [with tjiousands of othersj^agains 
2 per annum which will leave them heavy losers 
s a hundred years ; so, as we are told not to take 
tf life, I* shall not insure.* 

cy of Division and Composition consists in sue- 
assunyng, that what is true of things severally 
i term ^ tiue of them taken together. That every 
al is gQperally admitted, j^ut we cannot infer that, 
le human race will bef(»me extinct. That the 
)ects of the race are tragic may be plausibly argued, 
1 that premise. 

the Premises is a fallacy usually placed in this 
.hough, instead of disguising different meanings 
ir words, it generally consists in using words or 
nsibly differing, as if they were equivalent : those 
►eing expected to renounce their right to reduce 
it to strict forms of proof, as needless pedantry in 
i an author so palpably straightforward. If an 
-‘Napoleon conquered Europe; in other word 
d five millions of his fellow creatures* — and is 
^o on, he may infer from the latter of •these«pro- 
iny things which the forfaer of them would hardly 
d This is a sort of hyperbole, and there is a 
Qg meiosis, as : ‘ Mill admifk ths^ tHb Syllogism ft 
en, ft fact, that is Mill’s contention* It may be 
at, if a man is fool enough to be imposed upon by 
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su£h transparent colours, it serves him right ; but (his harsh^, 
judgment will not be urged by any one who knows and con- 
siders the weaker brethren. 

§ 9. The above classification of Fallacies is a rearrangement 
of the plans adopted by Wbately and Mill. But Fallacies 
resemble other spontaneous natural growths in not submitting 
to precise and definite classification. The same bkinders, 
looked at from different points of view, may seem to belong to 
different groups. Thus, the example givefl’ above t(r illustrate 
fallacia accidentis^ * that, since it is just to take interest, it is 
right to exact it from one’s ^own father,’ nmy also be regarded 
as pcHtto principii^ if we consider the unconditional statement 
of the premise — ‘ to take interest upon a loan is perfectly just ’ ; 
for, sufely, this is only conditionally true. , Or, again, the first 
example given of simple amBiguity — * that whatever is written 
in a classical language is classical, ttc.\ ipay, if we attend 
merely to the major premise, be treated as a* bad generalisation, 
an undue extension of ^n inference, founded upon a simple 
enumeration of the first /dw Greek and Latin works that one 
happened to remember. 

It must also be acknowledged that genuine wild fallacies, 
roaming the jungle of controversy, are not so easily detected or 
evaded as specimens seem to be when ^exhUbited in a Logician’s 
collection ; where one surveys them without fear, like a child 
at a menagerie. To assume the succinct mode of statement 
that is most convenient for refutation, is not the natural habit 
of these things. But to give reality to his account of fallacies 
an author needs a large space, that he may quote no inconsider- 
able part of literature ancient and modern. 

As to the means of avoiding fallacies, a general increase of 
sincerity atid candour amongst mankind may be freely 
recommended. With more honesty there would be fewej* bad 
arguments; but there is such a thing as well-meaning inca- 
fSlsicity that gelfs unaffectedly fogged in converting A., and 
regards the refractoriness of 0., as more thair'jilesh and bloody 
can endure. Mere indulgence in figurative language, again, it 
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•a besetting sna^p. ^ “ One of the fathers, in great seventy 
called poesy vimm damonum]^ says Bacon : himself too fanciful 
^ for a philosopher. Surely, to use a sinflle for the discovery of 
truth is like studying beauty in the bowl of a spoon. 

The study of the natiyal Sciences trains and confirms the 
mind in a habit of good reasoning, which is the surest 
preservative against paralogism, as long^as the terms in use 
iy;<V like those of science, well defined ; and where they are ill 
defined, so that it is necessary to guard against ambiguity, a 
thorough training in politics or metaphysics may be useful* 
Logic seems to me*(I must confess) to serve, to somg extent, 
both these purposes. The f onduct of business, or experience, 

* a sufficient time being granted, is indeed the best teacher, but 
also the most austete and expensive. In the seventeenth tentury 
some of the greatest philosophers wrote dt intelkcius emen- 
daiione; and if <heir successors have given over this very 
practical inquiry, the cause of its abandonment isjiot success 
and satiety but despair. Perhaps the right mind is not to be 
made by instruction, but can only bred : a slow, haphazard 
process ; and meanwhile the rogue of a sophist may count on 
a steady supply of dupes to amuse the tedium of many an age. 


FINIS. 




QUESTIONS 

The foUorving questions are chiefly taken from public examination 
papers : Civil Service [S], Oxford [O], and Cambrittge [C], 


I. TERMS, ETC 

I. What is a Ta:m ? Explain and illustrate the chief divisions 
of Terms * What is meant by the Connotation of a 
Term? Illustrate. [S] 

а. “ The connotation and denotatibn of terms vary inversely.** 

Examine this assertion, expjaining carefully the limits 
within which it is true, if at all. [S] 

3. Exemplify the j^lse reasoning arising from the confusion of 
Contrary and Cbntradictory Terms. [S] 

4., Discuss the claims of the doctrine of Terms to be included 
in a Logical System. Distinguish between a General 
and an Abstract Term [S] 

5. Explain and illustrate what is meant by the Denotation 
and Connotation of a Term. What terms have both, 
and what have one only ? [S] 

б. ^Distinguish between Abstract and Concrete Names. To 

whiah of these classes belong (a) adjectivA, (^)*names 
of states of consciousness? Are any abstract names 
connotative ? [S] ^ ^ 

7. Distinguish bet wen {a) Proper ai>d Singular Terms, 
{b) Negative and Privative, (r) Absolut^ gnd Relative. 
Illustrate. 
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8« What connection is there between the Connotatiofi and the^ 
Relativity of Names ? * 

9. Examine the logical relations between the following pairs 
of terms : (a) happy and happiness ; (^) happy and 
unhappy; {c) * the juryman ’ and ‘the jury'; (^/parent 
and offspring. 

Explain the technical words used in your answer. [C] 

10. Distinguish betiteen name; part of speech; term: and 

illustrate by reference to the following — use, uselul, 
usefully. [C] 

11. Describe the nature of. Collective termc; examine in par- 

tTcular any difficulties in distinguishing between these 
and general or abstract terms. [C] 

12. Dii^inguish between positive^ negati^je^ and privative 

names. Of what kind are the following, and why — 
parallel, alien, idle, unhappy? What ^mbiguity is there 
in the use of such a term as “ not-wlv’te ? [C] 

f 

II. PROPOSITIONS IMMEDIATE INFERENCE. 

13. What is meant by (i) the Conversion, ^and (2) the Contra- 

position of a proposition ? Apply these processes, as 
far as admissible, to the following ; — 

(a) All invertebrates have cold blood. 

(h) Some cold-blooded animals are not invertebrates. 

(c) No wingless birds are songsters. 

(d) Some winged birds are not songsters. 

What can you infer from {a) and (^) jointly, and what from 
{c) and (d) jointly ? [S] 

14 “The author actually supposes that, becaui^ Professor 
Fawcett denies that all wealth is money, he denies /hat 
all money is wealth.” Analyse the differences of opinion 
implied fa tl^ above passage. [§] 

15. Take any universal affirmative proposition'^ convert it by 
p^yersion (coptiaposition); attach the negative particle 
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tt the predicate, and again convert. Interpret the result 
exactly, anSi say whether it is or is not equivalent to the 
original proposition. [S] ' • 

1 6. What information about the term “solid body** can we 

* derive from the pj-oposition, “ No bodies which are not 
solids are crystals ** ? [S] 

17. IJiscuss the proposal to treat all propositions as affirma- 

tive. 

18. Conn^ert the proposition “A is probably B.** What in- 

formation does the proposition give us concerning 
B? [S] • 

19. Show in how many ways you can deny the following asser- 

tions : All calhedrm towns are all cities; Canterbury 
is the Metropolitan see. [S] • 

20. Explain the nature of a Jiypothetical (or conditional) pro- 

position., What do you consider the radical difference 
between ifeand a categorical ? [S] 

21. What is the* function of the ^pulat In what different 

manners has it been treated i [S] 

22. Convert “ A killed C unjustly**; “All Knowledge is pro- 

bably useful ** ; “ The exception proves ^ the rule ** ; 
“ Birds of a feather flock together.” [S] 

23. What is modality ?• How are modals treated by {a) formal 

logic and {b) by the theory of induction ? [S] 

24. What is the subject of an impersonal proposition ? Give 

reasons for your answer. [S] 

25. Is the categorical proposition sufficiently described as 

referring a thing or things to a class ? [S] 

26. Enumerate the cases in which the truth or falsity of cgie 
• proposition may be formally inferred from the truth or 

^ falsify of another. Illustrate these cases, •and give to 
, each its technical name, fs] 

17. Illustrate the relation of Immediate Inferences to the Laws 
of Thought. , 

^8. Explain ^hat is meant by {a) Symbolic Logic; (^) 
the Logic of Relatives. Pescribe some method of 
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• representing propositions by means of ^ diagrams ; and 
indicate how far any particular theory of the import of 
propositions is irfvolved in such representation. [S] 

19. Explain the exact nature of the relation between two 
Contradictory propositionsr; ayd define Conversion by 
Contraposition, determining what kind of propositions 
admit of such conversion. 

Give the contradictory and the contrapositive of each of 
the following propositions : — 

(a) All equilateral triangles are equiangular ; 

{b) No vertebrate animal has jawslDpening sideways; 
(r) Wherever A and B are both present, either C or D 
is also present. [S*] 

30. Define Obversion and Inversion, and apply these processes 

also to the above three propositions. 

31. Propositions can be understood either in, extension or in 

intension. Explain this^ and discusstthe relative value 
of the two interpreti'.tions. [S] • 

32. Distinguish between tdkl and verbal propositions; and 

explain the importance of the distinction. 

33. Illustrafe the process Jailed ‘change of Relation.^ 

III. SYLLOGISM AND MEDIATE INFERENCE 

34. What is a Syllogism? Find, without reference to the 

mnemonic verses, in what different ways it is possible 
to prove syllogistically the conclusion JVo S is P ; 
and show the equivalence between these different ways. 

t [S] 

3$. From what points of view can the syllogism be regarded 
•(i) al being, (2) as not being, 2i)betitio princj^ii^ , [S] 

36. What are the figures of syllogism? For what kin%l of 

arguments are they severally adapted ? [S] 

37. What is miantf by Mood and Figure? ^^^How can the 

validity of a Mood be tested ? Should there be foift 
Figures or three ? [S] 
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38. CoAtruct syllogisms in Camenes, Datisi and Barocof and 

reduce them to the corresp<^nHina moods of the first 
figure. 

39. Explain the meaning of “ostensive** and “indirect** Re- 

* duction. • Show Jhat •any Mood of the second Figure 
may be reduced in either way. 

40. Show that A cannot be proved excejpt in the First Figure. 

Express the following reasoning in as many syllogistic 
figures as you can ; Some theorists cannot be trusted, 
for they are unwise. [S] 

41. Discuss the pbssibility of rediicing the argument d fortiori 

to the syllogistic form. [$] 

42. Can a false conclusion be reached through true premises, 

or a true •conclusion through false premises*? Give 
reasons for your answer? [S] 

43. Can we unjer any circumstances infer a relation between 

X and Z from the premises — 

• Some Y*s are 

Some Y*sai%^.*s? [S] 

44. Take an apparent syllogism subject to the fallacy of 

negative premises, and inqufi-e whether yoy can correct 
the reasoning by converting one or both of the premises 
into the affirmative form. [S] 

45. Enumerate the faults to which a syllogism is liable, giving 

instances of each. [S] 

46. State any Enthymeme, and expand it into (i) a Syllogism, 

(2) an Epicheirema, (3) a Sorites ; and give in each 
case the technical name of the Mood or Order that 
results. 

47* State any Disjunctive Syllogism, and change it (i) into a 
HyjDOthetical, (2) into a Categorical ; and disouss the 
loss or gain, in cogency or significance involved in this 
process. 

48. Can the Syllogism be treated as n^preifr a consequAice 
of Laws of Thought”? If not, why not; and 
what else does it imply ? 
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49. ^Prove tlmt with three given propositions^ (of tlie forms 

E., I , O.) it is never possible to construct more 
than one valid syllogism. [C] 

50. Distinguish between a Constructive and a Destructive 

Hypothetical Syllogism; und. show how one may be 
reduced to the other. [C] 


IV. INDUCTION, ETC. 

51. What constitutes a Valid* Induction ? Distinguish it from 

a legitimate hypothesis. [S]^ 

52. Is it possible to form true universal propositions about 

facts if we have not actually observed *k\l the individuals 
designated by the subject of the proposition ? If so, 
how ? [S] 

53. ** Perfect ^induction is demonstrative and Syllogistic ; imper- 

fect induction is %ieither.” Explairt the difference 
between perfect and' imperfect induction, and examine 
the truth of this assertion. [S] 

54. Why is vt that one should not regard night as the cause, 

nor even as a universal condition^ of day? Explain 
cause ” and condition. [S] • 

55. What do you understand by an experiment? Can you say 

how many experiments are required to establish (i) a 
fact, (2) a law of nature? 

56. How would you define antecedent^ cause^ effect^ consequent i 

[S] 

57# England is the richest country in the world, and has ^ 
gold currency. Russia and India, in proportion to 
|>opul&tiou, are poor countries and have little»or noigold 
currency. How far are such kind of facts logicaily 
sufficient to prove^that a gold currency is the cause of a 
nation^s v^ealA? [S] 

$8, A man having been shot through the heaft^immediatel;^ 
falls doad. Investigate the logical va^ue of such a fact 
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aK proving that all men shot through the heart willt fall 
dead/ fs]* 

59. Explain the process of inducti( 5 n called the Method of 
Difference, and give some new instances of its applica- 
• tion. Hqw is it related to the Method of Concomitant 
Variations?* What is the Major Premise implied in all 
; these methods ? [S] 

60^ Explain the logical cogency of experiments in the search 
fer physical causes. [S] 

61. If the effects of A B C D are fully expressed by a b c d, and 

those of B C D by b c d, ^hat inductive inference can 
be drawn and on what principle? State tlie canon 
according to which it is drawn. [S] 

62. Compare the 4idvantnge of observation and experiment as 

means of gaining data fdr Reasoning. [S] 

63. Compare tl)e cogency of different Inductive Methods, 

showing the kind of evidence each requires, and the 
principle on which it is base#. [S] 

64. Compare the Canons of Agreement and Difference (i) as 

to the difficulty of fitting them with actual “ Instances,” 
and (2) as to their conclusiv#ness. ^ 

>65. Describe what is meantwby residual phenomena, and 
estimate their value in inductive science. [S] 

66. What is the argument from Analogy? How does it 

difter from («) Induction, (^) Metaphorical argument? 

[Sj 

67. What are the various senses in which the word Analogy 

has been used ? Distinguish, giving instances, between 
good and bad analogies. [S] ^ 

68. How do you distinguish between what Mill calls the 

Geo^ietrical, Plfysical and Historical Methods ? • 

69. AVhat is meant by a doctrine being unverifiable ? If a 

conclusion reached by deduction does not agree with 
the facts, wher^ must we look for eiyor f * 

There ar^certain cases in which failure of verification is 
fatal to a theory, and other cases in which it is of 
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a comparatively little cogency. How would yoi: distin- 
guish between these classes of cases ? ’ [S] , 

71. Taking the “ evolut^oui” or any other proposed hypothesis, 

how should one proceed (a) to show whether it satisfies 
the conditions of a legitin^^te hypoth^is sufficiently to 
entitle it to investigation, and {d) to* test it with a view 
to its acceptance or rejection as a truth of science ? [S] 

72. What do you m^an by saying that *‘a phenomenon has 

been satisfactorily explained ” ? • » ^ ‘ 

73. Explain and illustrate the Historical Method of Sociological 

inquiry. [S] ^ * 

74. Whatls the relation of the theory of Probability to Logic ? 

[S] 

75. Explain and discuss the doctrine that ][nduction is based 

upon the Theory of Probability. [S] 

76. Explain the nature and use of Classification, the means to, 

and tests of, its successful performance. [.S] 

77. What is Definition and^what is its use? , Mention various 

difficulties that occqr\n the process, and show how they 
are to be met. [S] 

78. Propos^ rules for a good Division and a good Definition 

and exemplify the breach of them. [S] 

79. Examine the validity of the idea of^ReM Kinds. [O] 

80. What kind of words are indefinable, and why ? When do 

we define by negation and by example ? [S] 

81. Distinguish between the province and aims of classification 

and (logical) division. Illustrate. [S] 

82. What is an infima species or species specialissima ? Com- 

pare the use of the terms genus and species in Logic 
with that which is common in speaking of animah or 
^plantc. [S] 

83. How far does the formation of Definitions ancT Classifica- 

tions constitute the end of Science ? [S] 

84^ Examine th% methodological relations between Definition. 

Classification and Nomenclature. * [S] . 

85. Give instances of “ Differentia,'* ” Property,” ** Inseparable 
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Accident ’’t and examine, with reference to ^rour 
ii)stanc8s,«howfas it is possible#to distinguish them. [S] 


.V. AySCCLLANEOUS. 

86. “.People can reason without the help of Logic.** Why is 
this not a sufficient objection tcf the study ? In your 
answer sllow distinctly why Logic should be studied. 

[S] 

• 87. What is the cleaning of* thg assertion that Logic is con- 
cerned with the form, and not with the patter, of 
thought ? [S] • 

88. “Neither by deductive nor inductive reasoning can we 

add a title to our implicit knowledge.** (Jevons.) Ex- 
plain and criticise. [S] 

89. What is the iDgical foundation of the indirect method or 

reductio ad absurdum t lyt applicable to non-mathe- 
matical subjects ? [S] 

90. On what grounds do we believe in the reality of a historical 

event ? [S] j 

91. “Facts are familiar theories.” Explain and aiscuss this. 

92. Wherein lies the ditticulty of proving a negative ? [O] 

93! Can any limits be assigned to the possible unification of 

the sciences ? [O] 

94. Are the results of inductive inference necessarily certain ? 

[ 0 ] 

95. The method of deductive science is hypothetical. 

# plain and discuss. [O] 

96. “J-he uniformity cf Nature can never be more ^than a 

wording hypothesis.** Explain and criticise. 

97. “ Without speculation there is no good and original ob- 

servation.'* Why ? [O] 

^8. Can the#ISrovinces of induction and deduction be kept 
separate ? [0] 
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99. How far is the relation of logical dependence identical 
with that of causation ? [O] • * ' 

100. State in syllogistic ff^rm (mood and figure) the follow!. jg 

arguments : — 

(a) As polygamy is in many countries legal, we may 
infer the variability of the moral standard. 

(/;) If gold is wealth, to export it diminishes the 
national resources. 

(c) If all good people are happy, unhappiness is an 
indication of vice. 

(d) One may be sure of the benefits of inuring young 
children to cold, from the strength exhibited by all men 
and women thus treated in iniancy. 

.//) Where there is no law, there is no injustice. 

(/) ** Dissimulation is''but a faint kind of policy or 
wisdom ; for it asketh a strong wit and a strong heart to 
know when to tell the truth, and to dp it ; therefore it 
is the' weaker sort of politicians that are the greatest 
dissemblers.*’ (Bacon.) 

Money being a barren product, it is contrary to 
nalur^ to make it rejlroduce itself. Usury, therefore, is 
unnatural, and, being unnatural, is unjustifiable, 

(Ji) The study of mathematics 4 s essential to a com- 
plete course of education, because it induces a habit of 
close and regular reasoning. [S] 

101. Explain and illustrate the following terms: — Subalternans, 

Fern Causa, Plurality of Causes, Law of Nature, 
Empirical Law, Summum Genus, Predicament, Arbor 
Porphyriana, Axiom, Universe of discourse {suppositio), 
Antinomy, Dilemma, Realism, Dichotomy. 

102. Is^theref any distinction and, if so, -what, between a com- 

plete Description and an Explanation ? [C] ^ 

103. On what principles have Fallacies been classified? To 
^ what extent you think a satisfactory classification of 

Fallacies possible? [C] 4 

104. Examine how far conceptions of Persistence and of 
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lAvariaj^le Concomitance of Properties are involved in 
the rilethodologifal applicatioft of the conception of 
Cause. 

Inquire whether the two following propositions can be 
reconcilec^ with pne •another: (a) The same conjunc- 
tion of atftecedents is invariably followed by the same 
\consequent ; (^) We never find ^le same concurrence-^ 
of phenomena a second time. [C] 

105. Ufflng the term Logic in a wide sense so as to include 

Methodology, inquire how far a Logic of Observation is 
possible, fed show inVhat it will consist. [C] 

106. What is Proof? 

Explain and discuss the following dicta : — (a) Qf/i 
nimium nihil prohat : (p) A bad proo^ is woise 

than no proof ; {c) The exception proves the rule ; 
(d) Negatives cannot be proved. [C] 

107. Examine hdhv far the rules of immediate jyid syllogistic 

inference are modified bytdifiercnces of interpretation 
of the categorical propositidft in respect to the existence 
of the subject. [S] ^ 

108. “An effect is but the sum of all the partijj]i causes, the 

concurrency of which constitutes its existence.’* 

“ The cause of anf event is its invariable and unconditional 
, antecedent.” Explain and compare these two theories 
of causation. Does either alone exhaust the scientific 
conception of cause ? [S] 

109. Under what logical conditions are statistical inferences 

authorised, and what is the nature of their conclusions? 
[S] 

lid! Distinguish between Psychology, Metaphysics, and Logic ; 

• ancLdiscuss briefly their n^utual relations. * [S] * ^ 

1 1 u All processes of inference in which the ultimate premises 
are particular cases are equally induction. 

Induction is an diverse deductiofi. 

Explaiifand contiast these two theories of the relation of 
induction^to deduction. [S] 
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• t 

112/ What are the Fallacies specially incident tg Induction?— 
or. to the applic^ion of the flieory of ProbUbilities ? 
[S]_ 

II 3. What is meant by the personal error (or personal equation) ^ 
in observation ? Discuss ^sts importance in diAsrent 
branches of knowledge. [S] * 

rii4. Define and illustrate: — Paralogism, ignoratio fienchi^ 
fallacia accidentis, argumenium ad verecundiam^ illicit 
process, undistributed middle. * 

115. State the three fundamental laws of thought, explain 

their meaning, and consider how far they are in-* 
dependent of each other? [Jv] 

1 16. Enumerate the “ Heads of Predicablcs and define their 

meaning. Discuss their Jogical importance. [L] 

11 7. Upon what grounds has it been asserted that the 

conclusion of a syllogism is drawn, •not from, but 
accor 4 ing to, the major premise ? Arff they valid? [L] 

1 1 8. ‘^Experiment is alwaysfpreferable to observation.'^ Why 

is this ? Explain frdm the example of any science how 
observation and e:jperiinent sup[>lement each other. 

1 19. What is a hypothesis? Distinguish J7etween a working 

hypothesis and an established* hypothesis, so as to 
bring out the conditions on which the latter depends. 

[L]. 

120. Explain how good scientific nomenclature and termi- 

nology are connected with the purposes of good 
classification. [Ll 
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